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AGREEMENT NO. A-06404 
AGREEMENT BETWEEN THE UNITED STATES OF AMERICA 

AND THE 
MONTEREY COUNTY WATER RESOURCES AGENCY 

CONCERNING 
ANNEXATION OF FORT ORD INTO ZONES 2 AND 2A 

OF THE 
MONTEREY COUNTY WATER RESOURCES AGENCY 

,This Agreement is entered into this 21st day of September , 
1993, by and between the Government of the United States of America 
("Government") , represented by the United states Army, and the 
Monterey County Water Resources Agency ( "MCWRA") , a political 
subdivision of the State of California, represented by the Monterey 
County Board of Supervisors. 

1. Purpose and Authority: 

a. Purpose: The purpose of this agreement is to provide the 
terms and conditions under which the Fort Ord Lands will be annexed 
into the Zones. 

b. Authority: 

( 1) By California law, the MCWRA is responsible for 
managing the surface water and groundwater resources in the Salinas 
Valley and providing flood control and water conservation services 
throughout Monterey County. The authority for the MCWRA to enter 
into this agreement is cited in California Water Code, Appendix 
52-43 (Appendix "A"). The MCWRA has the authority to annex the 
Fort Ord Lands overlying the Seaside Basin based on a Memorandum Of 
Agreement between the MCWRA, the MPWMD, and the Pajaro Valley Water 
Management Agency, dated May 10, 1993 (Appendix "B"). 

(2) The authority for the Government to enter into this 
agreement was provided in Public Law 101-510 (National Defense 
Authorization Act for Fiscal Year 1991), Section 2101, dated 
November 5, 1990 and amended by Public Law 102-190 (National 
Defense Authorization Act for Fiscal Years 1992 and 1993), Section 
2702, dated December 5, 1991. The funding for the Government to 
enter into this agreement was provided by Public Law 101-519 
(Military Construction Appropriations Act, 1991), dated November 5, 
1990. 

2. Definitions: 

a. United States Army Engineer District, Sacramento, 
California ("Corps") : A field operating agency of the Army Corps of 
Engineers, a major command of the Army; the agency that will 
execute this agreement on behalf of the 'Government; 
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b. Fort Ord: An existing Army installation in north Monterey 
County currently operating under the Army Forces Command; Fort Ord 
will realign to an enclave under provisions of Public Law 101-510 
(Defense Base Closure and Realignment Act of 1990); on October 1, 
1994, this installation will no longer be known as Fort Ord and 
will instead be known as the Presidio of Monterey Annex under the 
Army Training and Doctrine Command; disposal of excess Fort Ord 
property pursuant to Public Law 101-510 could begin before October 
1, 1994 provided the Army has issued a Record of Decision on the 
Environmental Impact statement for the Disposal and Reuse of Fort 
Ord; parts of Fort Ord were leased on a long term basis prior to · 
the realignment decision; 

c. Presidio of Monterey Annex ("POM Annex"): The proposed 
residual military mission enclave remaining on Fort Ord after its 
realignment; this annex shall continue operations in support of the 
Department of Defense and other federal agencies in the Monterey 
Peninsula area; the boundaries of the POM Annex should be finalized 
by early 1994; 

d. Presidio of Monterey ( "POM'') : An existing Army 
installation in Monterey County operating under the Army Forces 
Command; on October 1, 1994, will be under the Army Training and 
Doctrine Command; POM is the home of the Defense Language 
Institute; POM will also be responsible for the proposed POM Annex; 

e. Reserve Center ( "RC") : An existing Army Reserve Center 
located on 12 acres of Fort Ord not contiguous to the POM Annex; 
the RC will remain after the realignment of Fort Ord; 

f. Fort Ord Lands: A term denoting all lands within the 
existing boundaries of Fort Ord including: property needed to 
support the Army's future mission requirements (POM Annex and RC); 
property under a long term lease; property awaiting disposal either 
in a caretaker status or under an interim lease; and property 
already disposed; 

g. Salinas Basin: The Salinas River Groundwater Basin; the 
Salinas Basin generally underlies the northwestern portion of Fort 
ord; 

h. Seaside Basin: The Seaside Groundwater Basin; the 
Seaside Basin generally underlies the southwestern portion of Fort 
Ord; 

i. Monterey Peninsula Water Management District ( "MFWMD") : 
A California Special District created by the state Legislature in 
1978 having water management authority over the Seaside Basin; 

j. Project: A future, long term, reliable, potable water 
system for the POM AnnexjRC and other areas; the Project will 
provide at least 6,600 acre-feet per year which will permit all 
Salinas Basin wells on Fort Ord Lands to be shut down except during 
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SUBJECT: Annexation of Fort Ord into Zones 2 and 2A of the 
Monterey County Water Resources Agency 

emergencies; stopping all pumping from the Salinas Basin on Fort 
Ord Lands is necessary to mitigate seawater intrusion; the MCWRA is 
currently developing such a Project to supply water to the Fort Ord 
Lands, Marina, Salinas, Toro Park, and perhaps other areas in north 
Monterey County; it is also possible that another water agency, 
district, utility, or purveyor could develop a smaller scale 
Project to supply water for just the Fort Ord Lands; 

k. Project Implementation: The potable water system cited 
in paragraph 2.j. shall be considered "implemented" upon both the 
completion of construction and the deli very of potable water to POM 
AnnexjRC from the completed water system; 

1. Zones: 
of benefit for 
respectively. 

Zones 2 and 2A of the MCWRA which are the zones 
the MCWRA Nacimiento and San Antonio Dams, 

3. Problem and Scope: 

a. Fort Ord overlies two groundwater basins, the Salinas 
Basin and the Seaside Basin. See Appendix "C" for a map. Most of 
the installation's facilities and all of its potable wells overlie 
the Salinas Basin. The portion of the installation which overlies 
the Seaside basin has less development consisting mostly of family 
housing and recreational facilities. Fort Ord's only active well 
in the Seaside Basin is a non-potable well to irrigate the golf 
courses. Fort Ord's peak annual withdrawal from the Salinas basin 
from 1980 to 1992 was 6, 600 acre-feet in 1984; and the peak 
withdrawal from the Seaside Basin from 1986 to 1989 was 424 
acre-feet in 1989. 

b. The Salinas Basin has had a problem with seawater 
intrusion since the 1940' ::r. Seawater intrusion occurs when 
groundwater levels fall below sea level. This is caused by pumping 
more water out of an aquifer than is being recharged into it. 
Pumping by Fort Ord has contributed to this problem, but only to a 
limited extent as the Fort Ord pumping from the Salinas Basin from 
1988 to 1992 averaged only 5,200 acre-feet per year and the 
estimated. Salinas Basin overdraft (amount that pumping exceeds 
recharge) is about 50,000 acre-feet per year. Seawater intrusion 
has forced the abandonment of many wells along the coast, and 
required Fort Ord to relocate their well field inland in 1986. In 
contrast to the Salinas Basin, the Seaside Basin appears to be in 
a nearly balanced condition. 
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SUBJECT: Annexation of Fort Ord into Zones 2 and 2A of the 
Monterey County Water Resources Agency 

c. Because of the magnitude of the seawater intrusion 
problem, a regional solution is needed. Without a regional 
solution, Fort Ord' s remaining potable wells will eventually become 
contaminated by seawater. The MCWRA is developing a Project to 
provide a regional water supply system. The MCWRA is also 
developing the Castroville Sewage Reclamation/Irrigation Project. 
Both of these projects are intended to mitigate the effects of 
seawater intrusion in the Salinas Basin. 

d. As long as' there is an Army enclave on Fort ord Lands, 
the Army will need a reliable potable water supply. In view of the 
limited life of Fort Ord's remaining potable wells, annexation is 
prudent because it will permit access to water produced by a future 
MCWRA project. Additionally, annexation will f'acilitate the 
disposal and reuse of Fort Ord Lands, and enhance the market value 
of any property which is sold. This is because, without 
annexation, the existing Salinas Basin overdraft could 
significantly limit the water rights of Fort Ord Lands except for 
the POM AnnexjRC. 

e. There have been questions raised over Fort Ord 1 s right to 
withdraw groundwater from the Salinas Basin. Fort Ord/POM AnnexjRC 
claim certain legal rights to the use of water from the Salinas 
Basin due to their federal status. However, the MCWRA claims 
limited regulatory authority over Fort Ord/POM Annex/RC's use of 
Salinas Basin water with respect to withdrawals of polluted or 
contaminated groundwater; and the MCWRA also claims ownership 
rights over water used by Fort Ord/POM AnnexjRC which is released 
into the Salinas Basin from the Nacimiento and San Antonio Dams. 
Annexation and the terms of this agreement will clarify the water 
rights of both parties. 

4. Terms and Conditions: 

a. Execution of this agreement, which includes the 
Annexation Assembly and Evaluation Report (Appendix "D"), shall be 
deemed to be a petition by the Government, as the present owner of 
all Fort Ord Lands, to permit the annexation of the Fort Ord Lands 
by the MCWRA into Zones 2 and 2A. The MCWRA shall thereafter 
promptly commence proceedings for such annexation, and will 
diligently and in good faith pursue such annexation proceedings to 
completion. 

b. The parties have discussed and agreed on payment of a fee 
by the Government totaling $7,400,000, as authorized by Public Law 
101-510 and appropriated by Public Law 101-519. The basis for this 
fee is discussed in section IV. F. 1. of the attached Annexation 
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SUBJECT: Annexation of Fort Ord into Zones 2 and 2A of the 
Monterey County Water Resources Agency 

Assembly and Evaluation Report. Fort Ord will be annexed into the 
Zones in consideration of the payment of the fee. The Government 
shall have no further financial responsibility or obligation of any 
kind to the MCWRA with respect to existing water project costs, 
e.g., Nacimiento and San Antonio Reservoirs. Further, the MCWRA 
releases the Government from any and all claims related to Fort 
Ord's groundwater withdrawals from the Salinas Basin prior to this 
agreement, and from any claims related to any Government action 
that may have caused or contributed to seawater intrusion in the 
Salinas Basin. ' 

c. After execution of this agreement and until Project 
Implementation, Fort Ord/POM AnnexjRC may withdraw a maximum of 
6,600 acre-feet of water per year from the Salinas Basin, provided 
no more than 5,200 acre-feet per year are withdrawn from the 180-

.f-oot aquifer and 400-foo-t aqul"fer.---Tn~-;E}OO and5--;200--acre-feet 
---t;:_l1£.~§.no:rcrs-=-.cor.FesponCL:fo __ tb.e _ _cr-~a 1 pea-r-p:-9-s-4) and rece:Dtaver:age

__ .Cl.9.B.~l-9-92-}.--amo.ll.!1:t§.. of potable water Fort ora--!}[s w--tt:nafawn fronr----· 
·the Salinas Basin (does --not-include pumpage-from the-n.on-po-Eab-1-e--· 
golf course well in the Seaside Basin). Groundwater withdrawals 
from the Salinas Basin by Fort Ord/POM AnnexjRC for the purpose of 
environmental restoration shall not count toward the 6, 600 and 
5,200 acre-feet thresholds. Additionally, groundwater withdrawals 
from the non-potable golf course well shall not count toward the 
6 1 600 and 5,200 acre-feet thresholds because this well is located 
in the Seaside Basin. The MCWRA agrees not to object to any Fort 
Ord/POM Annex/RC withdrawal under 6,600 acre-feet per year, except 
in compliance with California Water Code Appendix, Chapter 52, 
Section 2 2. If the MCWRA is concerned about a withdrawal, the 
MCWRA will first notify the Fort Ord/POM Annex commander. The 
parties agree to make every effort to first resolve seawater 
intrusion disputes through mutual agreement. In any event, the 
MCWRA, after notice from the Fort Ord/POM Annex Commander, will not 
object to withdrawals in ·support of war, national emergency, 
contingency operation, troop mobilization, or unexpected mission 
requirements, and such withdrawals shall not count toward the 6, 600 
and 5, 200 acre-feet thresholds. The Government will develop a 
water conservation program at Fort Ord/POM AnnexfRC and will 
institute, in its discretion, measures to conserve water. The 
Government will participate in MCWRA water conservation initiatives 
and programs as mutually agreed by the parties. 

d. Until Project Implementation, Fort Ord/POM Annex shall 
have exclusive ownership and operation of potable wells #24, #29, 
#3 0, #31, #32, Jacks well, and Pilarcitos well in the Salinas 
Basin, and the non-potable golf course well #1 in the Seaside 
Basin. See Appendix "C" for the locations of these wells. Jacks 
well, Pilarcitos well, and well #24 are inactive; well #32 has 
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SUBJECT: Annexation of Fort Ord into Zones 2 and 2A of the 
Monterey County Water Resources Agency 

recently failed; and the rest are active. The MCWRA agrees not to 
object to Fort Ord/POM Annex/RC replacing any existing well or 
adding any new well on Fort Ord Lands subject to the conditions 
described in paragraph 4. c. above. Also until Project 
Implementation, Fort Ord/POM AnnexjRC shall be the sole user of the 
aforementioned wells, provided that the Government, in its sole 
discretion, may permit the use of the Salinas Basin wells by others 
for use on Fort Ord Lands, or may provide water from the Salinas 
Basin wells to others on Fort Ord Lands in connection with any 
reuse plans. The Government shall retain all reasonable and 
necessary utilities and reserve all necessary easements to operate 
and maintain all Fort Ord/POM AnnexjRC wells. After Project 
Implementation, Fort Ord/POM Annex shall retain ownership of the 
aforementioned wells, and the Government agrees to stop pumping 
from the Salinas Basin wells except for an emergency such as fire 
fighting or a situation as described at the end of paragraph 4.c. 
above. Project Implementation shall be no cause to curtail or stop 
pumping from any Seaside Basin well on Fort Ord Lands. 

e. The Government will not pay any MCWRA assessments (such 
as standby charges, water delivery charges, water project 
assessments, etc.) until a MCWRA developed Project is implemented. 
This applies to not only the portions of Fort Ord retained by the 
Army, but also to any other portions of Fort Ord transferred to 
federal entities. See paragraphs 4. j. ( 3) and 4. j. ( 4) for a 
discussion of these future assessments. 

f. The annexation into the Zones shall provide the 
Government with appropriate representation in Zone administration 
and decision making. 

g. Should future litigation, regulation or other unforeseen 
action diminish the total water supply available to the MCWRA, the 
MCWRA agrees that it will -consult with the Fort Ord/POM Annex 
Commander. Also, in such an event, the MCWRA agrees to exercise 
its powers in a manner such that Fort Ord/POM AnnexjRC shall be no 
more severely affected in a proportional sense than the other 
members of the Zones. 

h. If prior to Project Implementation, any Fort Ord/POM 
Annex well (including any located in the Seaside Basin) becomes 
contaminated with seawater, or is adversely affected by regulatory 
or legal action, the MCWRA: shall cooperate with the Government in 
finding an interim water supply; shall assist the Government in any 
permit processes necessary to obtain such an interim water supply; 
and shall provide the same services to the Government as it would 
to any other municipal water supplier in the Zones under similar 
circumstances. The Government will bear the costs of obtaining 
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SUBJECT: Annexation of Fort Ord into Zones 2 and 2A of the 
Monterey County Water Resources Agency 

such an interim water supply. Such costs will not include the cost 
of MCWRA staff time in providing services to the Government 
hereunder. The MCWRA will continue to monitor the rate of seawater 
intrusion, and will keep the Fort Ord/POM Annex Commander informed 
as to: the rate of seawater intrusion; the progress of plans for 
its Project; and the estimated remaining life of the Fort Ord/POM 
Annex wells. The MCWRA shall pass to the Fort Ord/POM Annex 
Commander any information they may obtain related to the continuing 
yield of Fort Ord/PO~ Annex wells located in the Seaside Basin. 

i. As part of the disposal of Fort Ord, the Government is 
considering transferring the ownership and operation .of the Fort 
ord wells and water distribution system to a successor water 
purveyor, utility, or agency. Under such a transfer, the MCWRA 
agrees that the Government, in its sole discretion, may transfer 
its applicable water rights under this agreement to the successor 
water purveyor, utility, or agency. The MCWRA also agrees not to 
object to such a successor obtaining or developing a water supply 
from outside the Salinas Basin for the Fort Ord Lands. 

j. If the opportunity arises and it is in the Government's 
best interests, the Government, in its sole discretion, may 
participate in a Project developed by an organization other than 
the MCWRA. In any event, Government participation in a MCWRA 
developed Project would be contingent on the following: 

(1) The MCWRA shall, upon Project Implementation, 
continue to provide water and related services to Fort Ord/POM 
AnnexfRC and shall provide for Government representation in MCWRA 
decisions affecting Fort Ord/POM AnnexfRC, and in MCWRA's 
administration of the Project. 

( 2) The water allocation to be made available to POM 
AnnexjRC from the Project shall be based only on the water needed 
to support the Army's future, long term mission requirements, or as 
otherwise agreed to by the parties. By the time of Project 
Implementation, all excess Fort Ord Lands. should have been 
disposed. The water allocation to be made available to the 
disposed property from the Project shall be an issue between these 
property owners and the MCWRA. 

( 3) The capital cost for the Project shall be 
distributed among all properties within the Zones in an equitable 
manner. The Government would favorably consider a funding plan 
similar to the MCWRA's proposed funding plan for the Castroville 
Sewage Reclamation/ Irrigation project in which approximately 50 
percent of the capital cost is funded by the MCWRA members 
receiving the water, and 50 percent is funded by other members in 
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SUBJECT: Annexation of Fort Ord into Zones 2 and 2A of the 
Monterey County Water Resources Agency 

the Zones. An acceptable funding plan will also require that the 
capital cost paid by each member receiving water from the Project 
generally be proportional to their water allocation from the 
system. In any funding plan, the Government will reserve the right 
to pay the capital cost through either periodic assessments, or by 
a lump sum amount. The Government does not intend to be a party to 
any agreement in which military appropriations fund an inequitable 
portion of the capital cost of the Project. The $7,400 1 000 
annexation fee shall pot count toward the Government's share of the 
Project's capital cost. 

(4) The MCWRA's cost to operate and maintain (O&M) the 
Project should be distributed on the basis of water usage or 
allocation. If the MCWRA proposes to distribute O&M costs on the 
basis of property area, then the Government only intends to pay 
such an assessment and any applicable standby charges on the Fort 
Ord Lands needed to support Army missions, i.e., POM Annex and RC. 
The Government will not pay O&M assessments or standby charges for 
any Fort Ord property in a caretaker status awaiting disposal. Any 
federal entities which have acquired portions of Fort Ord will not 
pay standby charges on property which is unsuitable for 
development. 

(5) Prior to either the initiation or commitment of any 
military appropriations to the Project by the Government, the MCWRA 
shall complete all appropriate feasibility studies and 
environmental reviews. With respect to only Fort Ord Lands under 
Army control, participation in the Project, or any other water 
supply project is subject to compliance with applicable federal 
laws and regulations, e.g. , Army Regulation 4 2 0-41 and Federal 
acquisition regulations; and subject to final review and approval 
by the Government. 

(6) As Fort Ord/POM AnnexjRC will, upon Project 
Implementation, rely on the MCWRA' s ability to provide potable 
water, the MCWRA shall defend the rights of Fort Ord/POM AnnexjRC 
to a water supply upon implementation of the Project as though 
those rights were its own. 

5. Funding: 

a. The Government hereby obligates, pursuant to section 2702 
of Public Law 102-190, $7,400,000 for the annexation fee, the basis 
of which is set forth in Appendix D, section IV. F .1. Upon 
completion of the annexation, the Government shall make payment to 
the MCWRA in the amount of $7,400,000. 
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SUBJECT: Annexation of Fort Ord into Zones 2 and 2A of the 
Monterey county Water Resources Agency 

b. The $7 1 4 00 1 000 annexation fee shall be the maximum 
Government payment in consideration for the annexation of the Fort 
Ord Lands and the execution of this agreement. 

c. The parties recognize that this agreement is subject to 
the availability of funds provided by Congress. 

6. Duration of Agre~ment: 

a. If the Government decides to participate in a Project 
developed by an organization other than the MCWRA pursuant to 
paragraph 4 . j . of this agreement, the MCWRA agrees to either 
terminate this agreement or negotiate modifications to it if so 
requested by the Government. 

b. In the event the Army ends its presence at Fort Ord, the 
MCWRA agrees to either terminate this agreement or negotiate 
modifications to it if so requested by the Government. 

c. If Fort Ord has not been annexed to the Zones by 
September 30, 1995, the MCWRA agrees to either terminate this 
agreement or negotiate modifications to it if so requested by the 
Government. 

d. If the MCWRA has not achieved reasonable progress by 
December 31, 1999, toward implementation of a MCWRA developed 
project; or a MCWRA developed Project has not been implemented by 
December 31, 1999, and the Government is not convinced that the 
MCWRA can achieve Project Implementation within a time frame deemed 
reasonable by the Government, then the MCWRA agrees to either 
terminate this agreement or negotiate modifications to it if so 
requested by the Government. 

e. In the event this Agreement is terminated before the 
annexation has been completed, the MCWRA, in its sole discretion, 
may continue with the annexation; however, in such circumstance, 
the Government shall not make any payment for such annexation. In 
the event this agreement is terminated after the Fort Ord Lands 
have been annexed into the Zones, the Government will not demand 
return of the payment. In the event this agreement is terminated 
by the Government pursuant to any of the above conditions, the 
MCWRA agrees not to file any claim against the Government related 
to the termination. 
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SUBJECT: Annexation of Fort Ord into Zones 2 and 2A of the 
Monterey County Water Resources Agency 

7. Binding on Successors: This agreement shall be binding upon 
and shall inure to the benefit of the non-federal successors and 
assigns of the Government's interest in the property now known and 
referred to as Fort Ord, California, except that this agreement 
shall not exempt any such non-federal successor or assign, whether 
of fee title or some lesser interest in the property, from any 
ordinance or other regulation enacted by the MCWRA or from any 
assessment, charge, tax, or other monetary exaction levied by the 
MCWRA. All such non-federal successors and assigns shall be 
subject to regulation and be subject to assessment, charge, tax, or 
other monetary exaction to the extent allowed by law at the time 
such enactment or levy is in effect. 

FOR THE UNITED STATES 
OF AMERICA 

~L 
Acting Assis~ant Secretary 
of the Army for Installations, 
Logistics and Environment 

Date 
qfto/u 

Appendices: 

FOR THE MONTEREY COUNTY 
WATER RESOURCES AGENCY 

nterey count' 
Board of Supervisors 

September 21, 1993 

Date 

A - California Water Code, Appendix 52-43 
B - Addendum No. 1 to the Memorandum Of Agreement Between the 

MCWRA, the Monterey Peninsula Water Management District, 
and the Pajaro Valley Water Management Agency 

C - Location of the Existing Wells 
D - Annexation Assembly and Evaluation Report 
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WATER CODE-APPENDfX App. § 52-43 

§ SZ-4.-3. Annexation to zones 

&c. 43.. (a) In addition, or as an alternative, to the procedures for amending zones described in 
Seclion 7, any territory in the agency lying within the watershed within which a zone is situated may 
be annexed to that ume pursuant to thls section. Territory which is in, or annexed to one zone may 
be annexed to another zone pursuant to this section. · ' 

... ~...~) Th~ fo~owing aP,plies with respect to the annexation of new territory to any zone pursu.ant to 
I,.U.I..:) section: 

(1! (A) A petit:kln for annexatkm.by election signed by 25 ~t of the :freeholdet-s residing in the 
territory proposed to be annexed as shown by the last equalized assessment ron of the county shall 
be presented to the board. 

(B) The petition shall designate specifically the boundaries of the territory proposed to be annexed 
.snd its assessed valuation ss shown by the last equalized assessment roll and shall ask tmt the 
tettitory be annexed to the '::ron e. The petition. shall be accompanied by a bond in the stun of not less 
than one hundred doTiars ($100), to be approved by the board and filed with the clerk of the board a3 
se:cority for the payment by the petitioners p£ the reasonable ·cost of the election on annexation, in 
the event that at the election less than a majority of the votes cast are in favor of annexation. The 
petition shall be verified by the af:9davit of one of the petitioners. 

(C) The p-etitioner shall be published by the petitioners for at least two weeks p~g its hearing 
in ·a newspaper of general circulation published in the zone, if there is one, or, if not, in a newspaper 
of general circulation published in fue agency, together with a notice stating the nmnber of signers 
of the pet:ition, · the time when the petition will be presented to the board and that all persons 
interested rosy appear ?Il d be beard. It shall not be necessary to publish the name::: of the signers. 

(D) At the time specified. for the he.a.,.-ing, the boai:d. shall hear the petition and may adjourn the 
hearing from time to time. Upon :fin.aJ, hearing of the petition, the board, if it approves the petition 
as originally presented or in a modified forii4 sh.a11 mike an order describing the exterior boundaries 
of the territory proposed to be annexed and ordering thit an election be held in such territory for the 

· purpose of determining whether or not the· territory shall be. annexed to the zone. The order shall fu::. 
tlie day of the election. which shall be Within 60 days from the date of the order, and shall show the 
boundanes of the territory proposed to be annexed to the zone and shall set forth the measure to be 
submltted to the voters of such territory and shall designate the precincts, polling places and election 
offi~ for such election and state the times between which the polls shall be open. The order shall 
be published pursuant to Section 6066 of the Government Code. This order shall be entered in the 
minutes and is conclusive evi<Ience of a due presentation of a proper petitiollt and of the fact that 
e.ach of the petitioners was, at the time of the signing and presentation of the petition, qualified to 
sign.. 

(E) The election shall be held and ~nducted as ·provided· in Chapter i (commencing vrith section 
22000} of Part1 of DiVision 12 of the Elections Code and sample ballots and polling place cards shall 
be mailed as provided iri section 10012 of the Elections Code. . 1f a majority of the votes in the 
territory proposed to be annexed at an election called therein by the board :for that purpose are in 
favor of the annexation. the clerk of the board shall t:nake and cause to be entered in the minutes and 
endorsed on the petition an order approving the petition and the petition shall be filed. The entry is 
conclusive evidence of the fact and regularity of all prior proceedings of every kind required by law 
and of the facts stated in the entry. The board at its next regular meeting after the entry shall, by 
an order, alter the boundaries of the zone and annex to it the territory described in the petition. The 
order of the board is conclusive evidence of the validity of all prior proeeedings leading up to the 
annexation and recited in the order, and from and after the order the territory is part of the zone. 
If, at the election, less a majority of the votes in a territory proposed to be annexed are in favor of 
the annexation of the territory to the zone, the signers of the petition shall, within 10 days after the 
canvassing of the votes of the election, pay to the board the reasonable cost of the election and, if not 
paid 'Within 10 days, the board. may sue on the bond to recover the cost of the election. If the result 
of the election is .against annexation, t:J:e board shall, by ?rd.er, ~pprove t.?e petition 2.?d ;nter tJ:e 
order in its minutes. No other proceedmg shall be taken m relation thereto until the exptration of SlX 

months from the presentation of the petition, except to collect the costs of the election. 



(2) (A) A petition for annexation without election signed by the owners of real property in the 
territory proposed to be annexed which r-eal property represents at least 75 percent of the total 
assessed valuation of real property in the territory as shown by the last equalized county asse;s:mfe:nt. 
roll, shall be presented to the board. :.--

(B) The petition shall designate specifically the boundaries of the territory and the assessed 
valuation of real property therein as shown by the last equalized county assessment roll and shall 
show the aruount of real property owned by each of the petitioners and its assessed valuation as 
shown by the last equalized county assessment rolL The petition shall ask that the territory be 

- annexed to the zone. The petition shall be verified by the affidavit of one of the petitioners. 

(C) The petition shall be published by petitioners at least two weeks preceding the hearing in a 
newspaper of general circulation published in the zone, if there is one, or, if not, in a newspapa- of 
general circulation published in the agency. With the petition there shall be published a notice 
stating the number of signers of the petitioD-t the time when the petition will be presented to the 
bQard and stating that all persons interested may appear and be heard. It shall not be necessary to 
publish the names of the signers. A printed copy of the petition and notice as so published shall be 
mailed pursuant to Sections . .53520 to 53523, inclusive, of the Government Code. 

' I 

(D) At the time designated· the board shall hear the petition and any person interested, and may 
adjourn the hearing from time to time. Upon the hearing of the·petition. the·board shall detennine 
whether or not it is in the best interests of the ~ne and the territory that the territory be annexed to 
the zone and the board may modify the boundaries of the· territory proposed to be annexed as set 
forth in the petition by decreasing the area of the territory. If the board upon final hearing 
determines that it is in the best interests of the zone and of the territory proposed to be annexed that 
the territory be .annexed, it shall make an order descn"bing the boundaries of the territory proposed 
to be annexed and. shall alter the boundaries of the zone and annex to it the territory descn"bed in the 
petition and the territory is then a part of the zone. 

(3) A petition for annexation without election signed by 100 percent of the owners of real prop€rty 
in the territory proposed to be annexed may be presented to the board. The p.etition shall designate 
specifically the boundaries of the territory and shall ask that the territory be annexed to the zone. 
The petition shaH be verified by the affidavit of one of the petitioners. The board shall determine, 
upon reviewing the petition, whether or not it is in the best interest of the zone and the territory that 
the territory be annexed to the zone. The board may modify the boundaries of the territory proposed 
to be annexed as stated in the petition by decreasing the area of the territory. If the board 
determines that it is in the best interest of the zone and of the territory proposed to be annexed that 
the ·territory -be annexed, the board shall make an order describing the boundaries of the territory 
proposed to be annexed and shall alter the boundaries of the zone and annex to it the territory 
descn"bed in the petition, and the territory is then a part of the zone. 

(4) No petition or .request for annexation pursuant to paragraphs (1) to (3), inclusive, may be 
accepted by the board if a zone annexation p.etition .jnvolving any of the same territory is p.encling 
before it for annexation to the same zone. 

(5) An order for anne."<.ation may be by . .ordinance or resolution. Vfhenever any new territOry is 
annexed to a zone, the territory thereupon becomes subject to all the liabilities and entitled to all the 
benefits of the zone. Any order for annexation may provide for, or be made subject to, the payment' 
of a fixed or determinable amount of money for the acquisition, transfer, use, or right of use of all or 
any part of the existing property, real or personaL of the zone. The board may provide that payment 
of the amounts shall be either: (1)' in lump sums or (2) in semiannual installments with interest 
thereon .at a rate not to exceed 12 percent over a period not to exceed 10 years beginning on July 1 
following the next succeeding March 1. I~ the payment is in semiannual installments, the board shall 
provide in the ordinance that the total of each sum to be paid by each parcel shall constitute a lien on 
the parcel as of noon on the next succeeding March 1, the same as the lien for general agency and 
zone taxes; that the semiannual installments shall be paid and ~ollected at the same time and in the 

· same manner and by the same persons as, and together with and not separately from, general 
agency and zone taxes and shall be delinquent at the same time and thereafter subject to the same 
there~ter sell, lease, or otherwise dispose of the property in the manner 'prescribed by law for 
cQunties. 

(Stats.1990, c. 1159 (S.B.2.580), § 41.) 

Hi:rtorical and Sb:l.tutory NoteJ; 
Dcrln:tloc:: Former § 52-31. =ctcd by Stats.l947, c. 

699, § 31. 
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ADDENDUM NO. 1 TO 
MEMORANDUM OF t\.Cm.ERM:8NT BETWEEN 

TEtE: MONTEREY COUN'X'Y WA'rER RESOURCES AGENcY, 
THE MONTEREY PENINSULA WATER MANAGEMENT DISTRICT aND 

THE PAJi\RO VAr.r,F.Y WATER MANAGEMENT AGENCY 

'!'his is Addendum No. 1 to the lUemorandu.m of agreement 
(MOA) between and among the Monterey county Water Resources 
Agency (MCWRA), the Montere~ Peninsula Water Management . 
District (MPWMD) and the PaJaro Valley Water Management 
Agency (PVWMA), dai;:.~:d ~cettl.ber 15, 1991. The date or: this 
addendum for reference purposes is Septe~er 28, 1992. 

RECITALS 

This addendum to the MOA is entered into in light of the 
following facts~ 

A. MCWRA is developing a Seawater Intrusion Program 
(SIP) to mitigate the effects of seawater in~rusion into the 
groun~water basin along the coast under Ft. ord, Marina, and 
the Castroville area. This program has been in the ~lanning 
stages for tieve~al years. As part of this program 1 ~t has 
been propos~d that pumping frolU existing groundwater wells 
supplying Fort Ord and the Marina County Water District 
(MCWP) bo curtailQd Ol."' eliminated, the. construction o:f 
additional wells in the seawater intrusion area be limited or 
prohibited, and a replacement potable water supply be 
provided to Fort ord and the MCWD by MCWRA, from wells to be 
constructed in the Salihas Valley. In order to control 
pumping from existing wells< MCWRA may acquire the existing 
wells. MCWRA may at some t~me seek to levy assessments 
within the subject area, to im~ose charges !or water proviaed 
to the subject arear and to ratse revenues from within the 
subject area in other ways, in order to operatet maintain, 
tind improve· the SIP in that are~. MCWRA deciz~on~ on 
whether to proceed with this project will be made in the 
future. 

B. MPWMD has an interest in this part of the SIP, in 
that part of Fort Ord and adjacent areas are within MPWMD's 
boundaries. Nevertheless, MPWMD does not wish to participate 
in the SIP, and does not wish to impede. its implementation. 

c. The impending closure. of Ft. Ord calls for 
actctitionai coordination among the three parties to this MOA, 

D. The Board of Directors and;or Board of Supe~isors 
of the Monterey County Wuter Resource~ Agency h~~ requeoted 
changes in the original MOA. 

(MOA.ADD - 3/lS/93) 
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AGREEMElfl'B 

~- Consent to proiect ~ithin t~rritory of Ft. o~d. ·The 
parties hereto agree that MCWRA may carry out the SIP within 
the territory presently occupied br 'Fort Ord and northwards 
along the coast, ~ay acquire exist~ng wells drawing water 
from the Salinas Valley and other property within the 
t¢~~tory1 ~ay provide water to thA territory in connection 
with the SIP, and may exercise any regulatory authorit¥ 
within that territory as may be needed in connection w~th the 
SIP and may levy assessments and imP9se charges in connection 
with the SIP for water provided within such territory, 
without any further compliance with the terms of the MOA, 
notwithstanding that any part of such territory may be 
located within ~he boundaries of MPWMD • 

.2. Future e>;pa.nsion of MPWMP boundarie§. If MPWMD 
boundaries nre eh~anded to include additional tQrrito~ 
involved in the S!P, MPWMD will not object to the·cont~nued 
operation of the SIF in that area. 

3. coorgination of programs and activiti~s in 
connection with closure of Fort Ord, The MCWRA, PVWMA, and 
MPWMD will coordinate programs related to the closure of Fort 
Ord and will cooperate in the implementation ot tutuxe 
develo~ments within the Fort Ord area. In anticipation that 
a port~on of the future water delivery syste~ to the Fort Ord 
area will· be located within the MPWMD area and that the water 
su~ply for that system will be developed from the MCWRA area 
wh~oh is outside of the MPWMD area, the MPWMD and the MCWRA 
will comply with one anothQr 1 s ordinances as follows: 

(a) The MCWRA shall have exclusive authority to 
regulat~ water delivery systems that deliver water to the 
area that is both within the present Fort ord boundaries and 
within the MPWMD boundaries in existence at the time of the 
regulation,. and the MPWMD will comply with any such ordinance 
enacted by the MCWRA. · 

(b) '!'he MPWMD shall .. have exclusive. authority to 
regula~e the management of the Seaside groundwater ba.sin· 
within the present Fort Ord boundaries, and the MCWRA will 
co~ply with any such ordinance enacted by the MPWMD. 

(c) This Memorandum of Agreement does not commit the 
MCWRA to provide any specific quantity of water to Fort Ord 
or to any portion of it, nor does it commit the MCWRA to 
provide any water to Fort Ord from the Salinas Valley 
Groundwate~ Basin. It also does not giv~ to. an·other agency 
the authority to compel provision of water to Fort ord. 

4. Deletion ot paragraph 18. Paragraph 18 is deleted 
from the original MOA. 

(MOA.ADD - 3/15/93) 
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5. Deletion of paragraph 19. Paragraph 19 is deleted 
from the original MOA. 

IN WITNESS WHEREOF, the parties execute this memorandum 
of agreement as follows: 

MONTEREY COUNTY WATER RESOURCES AGENCY: 

Dated: May 25, 199~ 
By ~Z:~CdPl Chai~ ~o:t sliper;:Tsors 

MONTEREY PENINSULA WATER MANA~ DISTRI~: 

Dated: /.S AP,ZIL fCJ'C/3 By ~J 
Chair, £card of D~ecto~s 

PAJARO VALLEY WATER MANAGEMENT AGENCY: 

Dated: __.._,2/;....._·_._lf,t....<./f)3-"----

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Approved as to form: 

(MOA.ADD - 2/17/93) 
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ANNEXATION ASSEMBLY AND EVALUATION REPORT 
FOR THE ANNEXATION OF FORT ORD 

BY THE 
MONTEREY COUNTY WATER RESOURCES AGENCY 

10 SEPTEMBER 1993 

I. EXECUTIVE SUMMARY. The purpose of this annexation by the 
Monterey County Water Resources Agency (MCWRA) is to provide the 
basis for a long term, reliable, potable water supply to support 
the Army's residual mission at Fort Ord after it is realigned per 
the Base Closure and Realignment Act of 1990. Annexation will also 
facilitate the disposal and reuse of the portions of Fort Ord not 
needed to support the Army's residual mission. This report 
provides the background and justification for the annexation, which 
is contingent on the conditions in the accompanying Agreement. See 
Exhibit 1 for a regional map showing Fort Ord, and Exhibit 2 for 
the location of cities surrounding Fort Ord. 

II. INTRODUCTION. 

A. overview of Annexation. 

1. Fort Ord, like all large communities in North 
Monterey County, obtains all of its water supply from groundwater. 
From the map at Exhibit 3, it can be seen that the northwestern 
part of Fort Ord (Area 1) overlies part of the Salinas Valley 
Groundwater Basin (Salinas Basin). Within Area 1, there are three 
aquifers known as the 180-foot, 400-foot, and 900-foot aquifers. 
These aquifers are not necessarily found in every location of 
Area 1. Presently, Fort Ord has three active potable wells in the 
180-foot and 400-foot aquifers of the Salinas Basin (wells 29, 30, 
and 31) . By California law, the MCWRA has water management 
authority over the Salinas Basin. The Salinas Basin has been in an 
overdrg~t condition for many years. 

2. The southwestern part of Fort Ord (Area 2 on the map) 
overlies the Seaside Groundwater Basin (Seaside Basin), which is 
divided into several subbasins due to geologic conditions. The 
part of Fort Ord which overlies the Seaside Basin supplies a 
substantial amount of recharge to this basin. Presently, Fort Ord 
has only one active well in the Seaside Basin to irrigate the Fort 
Ord golf courses (well 1). Due to occasional high salinity, water 
from this well is considered to be non-potable. By California law, 
the Monterey Peninsula Water Management District (MPWMD) has water 
Management authority over the Seaside Basin. In contrast to the 
Salinas Basin, the Seaside Basin appears to be in a nearly balanced 
condition. 

3. In the eastern part of Fort Ord (Area 3 on the map), 
the boundary between the Salinas and Seaside Basins is not defined. 
This is not a significant issue since this area has a low 
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infiltration .rate and subsurface permeability. As a result, the 
area is unsuitable for significant groundwater development, and it 
probably doesn't. contribute a substantial amount of recharge to the 
western basins. 

4. Pumping by Fort ord ha~ contributed to the salinas 
Basin overdraft, but only to a limited extent as the Fort Ord 
withdrawals from 1988 to 1992 averaged only 5,200 acre-feet per 
year compared to the estimated Salinas Basin overdraft of about 
50, 000 acre-feet per year. The overdraft has resulted in the 
intrusion of seawater into the Salinas Basin which has caused the 
contamination of many wells along the entire coastal region, 
including several on Fort Ord. Although recent studies show that 
the rate of seawater intrusion may have slowed in the Fort Ord 
area, the seawater' is continuing .at a rapid pace in the 
Castroville-Salinas area several miles north of Fort Ord. Exhibit 
4 shows the seawater intrusion problem. The MCWRA has requested 
the annexation of all of Fort Ord as part of its long term effort 
to halt all pumping along the Salinas Basin coastal region by 
providing a replacement water supply. In this manner, the seawater 
intrusion could be stopped and perhaps even reversed. 

5. Fort Ord realized that the seawater intrusion would 
eventually contaminate its remaining wells, so in January 1990 the 
President requested Congress approve a military construction 
project for $7,4 00, ooo to "Purchase part of a regional water supply 
system, as the first phase of a two-phase regional water supply 
project to provide a dependable long-term water supply for Fort Ord 
and the cities of Marina and Castroville." The fiscal year 1991 
Defense legislation provided a $7,400,000 authorization and 
appropriation for the annexation of Fort Ord into the MCWRA. 
Additional funds for the Army's share of the regional water supply 
project (second phase) were never budgeted because the 1991 Defense 
Base Realignment and Closure process (BRAC 91) dictated that the 
7th Light Infantry Division stationed at Fort Ord relocate to Fort 
Lewis, Washington. As a consequence, the Army deferred action on 
the annexation until the future status of Fort Ord was determined, 
and more information was available on the cost for the Army to 
participate in a regional water supply project. 

6. Pursuant to BRAC 91, part of Fort Ord will be 
retained to support the Defense Language Institute (DLI) at the 
nearby Presidio of Monterey (POM) . This Fort Ord enclave is 
designated as the POM Annex. Additionally, a 12 acre Reserve 
Center within Fort Ord will be retained (not contiguous to the POM 
Annex). As part of the BRAC 93 process, the Army recommended that 
the POM and POM Annex be closed, and the DLI be relocated to Fort 
Huachuca, Arizona. However, the 19 9 3 Defense Base Closure and 
Realignment Commission's recommendations, which the President 
endorsed to Congress, call for the DLI to remain at the POM, and 
for the POM Annex to be downsized to only include housing and the 
commissary, child care facility, and post exchange. Congress is 
not expected to disapprove the commission's recommendations. 
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7. With a BRAC 93 decision to retain an Army presence at 
Fort Ord, it is imperative that the Army obtain a reliable water 
supply to support the residual mission. For the Army to gain 
access to a regional water supply project being developed by the 
MCWRA, annexation is required. Annexation will also benefit the 
Army by facilitating the disposal and reuse of the parts of Fort 
Ord to be excessed. More detail on these and other benefits is 
provided in section IV.E. of this report. 

B. Area to be Annexed. The area to be annexed is the whole 
of Fort Ord, California, which is made up of 28,602.84 acres. 
Refer to Exhibits 14 through 18 for real estate maps of the 
installation. 

I 

C. Purpose of the Area and Mission Objectives. Prior to BRAC 
91, Fort Ord's primary purpose was to station the 7th Light 
Infantry Division. Subsequent to BRAC 93, the installation 1 s 
primary purpose will be to provide housing and other facilities in 
support of the nearby POM and Naval Post Graduate School. 

D. Present and Future Uses of the Property. Relocation of 
the 7th Light Infantry Division is in progress with the last units 
scheduled for departure by December 1993. Pursuant to BRAC 91, the 
Army is disposing of excess property in accordance with applicable 
law. To support the residual mission, the POM Annex is presently 
configured to occupy about 1,500 acres. However, under BRAC 93, 
the POM Annex is to be downsized by excessing facilities such as 
both golf courses. The Environmental Impact statement for the 
disposal and reuse of Fort Ord, which is nearing completion, has 
identified the following possible uses for the parts of Fort Ord to 
be excessed: educational, office park (private and government), 
commercial, recreational, aviation, natural resource management, 
and housing. 

E. Acquisition origin of Fort Ord. The original Fort Ord 
reservation comprising 15,809.50 acres was purchased by the United 
states from the David Jacks Corporation on 4 August 1917. After 
1940, an additional 12,793.34 acres were acquired. The total area 
is 28,602.84 acres. 

F. Political Subdivision Seeking Annexation. The subdivision 
seeking annexation of all the lands comprising Fort Ord is the 
MCWRA which, per California law, is responsible for managing the 
surface water and groundwater resources in the Salinas Valley and 
providing flood control and water conservation services throughout 
Monterey county. MCWRA is requesting that Fort Ord be annexed into 
Zones 2 and 2A. The MCWRA established Zone 2 as the benefit 
assessment zone in connection with the construction of Nacimiento 
Reservoir (completed in 1957), and established Zone 2A as the 
benefit assessment zone in connection with the construction of San 
Antonio Reservoir (completed in 1967), Since the construction of 
these reservoirs, the MCWRA has operated a groundwater recharge 
program for the benefit of Zones 2 and 2A, using waters from the 
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two reservoirs and other programs to enhance natural percolation in 
the Salinas Basin. It is appropriate for Fort Ord to be annexed 
into Zones 2 and 2A because Fort Ord's potable water supply has 
historically come from the Salinas Basin. Per a Memorandum of 
Agreement signed in May 1993 between the MPWMD and MCWRA 1 the MPWMD 
does not object to the MCWRA annexing that part of Fort Ord 
overlying the Seaside basin provided that the MPWMD retains water 
management authority over the portion of the Seaside Basin 
underlying Fort Ord. Refer to Exhibit 19 for a large map showing 
the existing boundaries of Fort Ord and Zones 2 and 2A. Note that 
although a small portion of Fort Ord is currently shown to be 
within Zones 2 and 2A 1 the property is not presently annexed. 
Refer to Exhibit 20 for a large ~ap showing the entire area of 
Zones 2 and 2A. 

III. LEGAL STATUS OF THE PROPERTY 

A. Title Held by the Government. The Army has a fee title 
interest in the property proposed for annexation. This action by 
the MCWRA will not affect the Army's title. 

B. Degree of Legislative Jurisdiction. The degree of 
jurisdiction over most of the property is exclusive federal 
jurisdiction. Annexation will not alter this jurisdiction and it 
will not interfere with official Army activities or functions 
including those remaining after realignment and closure. 

c. Applicable State Annexation Laws and Ordinances. The 
procedures for annexation are found in California Water Code 1 

Appendix 52-43 (see Appendix A to the Agreement) . The Army intends 
to petition the MCWRA Board of supervisors for annexation pursuant 
to section 43.(b) (3). Pursuant to section 43.(b) (5), annexation 
may require a fee. See section IV. F. of this report for a 
discussion of the annexation fee. 

D. Regulations on Annexation. 
actions of the Army in annexations: 

The following govern the 

1. Army Regulation 405-25, Annexation (1 April 1974). 

2. Engineering Regulation 405-1-12, Chapter 9, Federal 
Legislative Jurisdiction and Annexation (Change 4 1 5 September 
1978). 

IV. POTENTIAL IMPACT OF ANNEXATION. 

A. Source of Utilities. Water is the only utility that will 
be affected by the proposed annexation. Fort Ord now receives all 
of its water from wells on Fort Ord that are owned and operated by 
the Army. since seawater intrusion is threatening these wells, the 
Army needs a long term, reliable, replacement water supply. such 
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a water supply would likely come from a future MCWRA project; 
however, the Agreement provides the Army with the flexibility to. 
obtain a replacement water supply from another source if the 
opportunity arises and it is in the Army's best interests. The 
replacement water supply system will provide water in bulk to the 
installation. The Army or a successor entity will continue to .be 
responsible for operating and maintaining the water distribution 
system on Fort Ord Lands. Paragraph 4. d. of the Agreement 
addresses the fact that the Army will retain the necessary 
easements to operate and maintain Army wells. 

B. Adverse Impacts on the Mission. 

1. Utili ties and Services. Annexation will have no 
impact on Fort ord utilities and services, or the installation's 
plan to find a water purveyor to take over the water distribution 
system. 

2. Taxation and Licensing. Municipalities acquire the 
power to tax private persons and private property by annexation. 
Military personnel, to some extent, and Government 
instrumental! ties such as Post Exchanges are exempt from such 
taxation. The Agreement states that the Army will provide the 
MCWRA with $7,400,000 in consideration for the annexation. 
However, the Agreement also stipulates that the Army will not pay 
any MCWRA assessments (including standby charges) until after the 
POM Annex and Reserve Center gain access to a replacement water 
supply provided by the MCWRA (see paragraph IV. F. 2.) . To the 
extent that federal property may be exempt from local assessments, 
a utility service contract in accordance with AR 420-41 between the 
Army and the MCWRA may require the payment of a contractual fee to 
replace any assessments. such fee will be mutually agreed upon. 

c. Effect on Installation Master Plans. Upon annexation, the 
MCWRA will acquire some control over Fort Ord's water supply. From 
a practical standpoint, this control should not prevent the Army 
from constructing any projects needed to support Fort Ord's 
residual mission. Additionally, the Agreement provides Fort Ord 
with special rights to obtain any water needed in the event of war, 
national emergency, contingency operation, troop mobilization, or 
unexpected mission requirements. 

D. Annexor's Capability to Furnish Benefits. 

1. The main benefit the Army expects to receive from the 
MCWRA is a long term, reliable water supply. Based on its charter, 
the MCWRA should be the most capable organization to plan, finance, 
construct, and operate a regional water supply system. The MCWRA's 
first attempt to develop a water supply system for Fort Ord and 
Marina was halted in 1992 due to opposition from land owners in and 
around the proposed Buena Vista well field (located inland from 
Fort Ord). This project had a capacity of 11,600 acre-feetjyear. 
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2. An alternative project now being studied by the MCWRA 
consists of dispersed wells along a 20 mile stretch of the Salinas 
River and storing excess runoff from the Arroyo Seco River (a 
tributary of the Salinas River) in a shallow aquifer using 
percolation ponds. Water would then be pumped from the dispersed 
well system and from the shallow aquifer to replace the potable 
wells serving Fort Ord, Marina, Salinas, Taro Park, and perhaps 
other areas in north Monterey County. Water would also be provided 
to recharge the Salinas Basin near the coast to raise the 
groundwater level and halt (or even reverse) the seawater 
intrusion. The water Transfer Project is being planned for a 
capacity of about 50,000 acre-feet· per year. Construction 
completion is planned by the year 2 000. The MCWRA 1 s current 
estimated cost of this project is $157 million, which equates to a 
capital cost of $3,155 per acre-foot per year. 

3. There is another MCWRA project to mitigate seawater 
intrusion which is already under design. The project will upgrade 
the existing regional sewage treatment plant to tertiary standards, 
and pipe the effluent to Castroville for crop irrigation. This 
project should provide about 19,500 acre-feet per year, and is 
estimated to cost $71 million. When this project comes on line 
(maybe as early as 1996), the estimated 50,000 acre-feet per year 
Salinas Basin overdraft will be significantly reduced. This should 
extend the life of all wells near the coast, including those on 
Fort Ord. The MCWRA intends to use the Army's $7.4 million 
annexation fee to complete design of the Castroville Project. 

4. Based on the above reasons, it is concluded that the 
MCWRA is the most capable organization to provide a reliable water 
supply for the Fort Ord Lands. This is a challenging task as the 
MCWRA is under considerable pressure to develop a regional water 
supply project quickly because the wells serving over 100,000 
people in the coastal region are being threatened by seawater 
intrusion. Because of this threat, the State Water Resources 
Control Board is monitoring the MCWRA's progress in this area. If 
the MCWRA, for whatever reason, is unable to develop a regional 
water supply system, then the Agreement permits the Army to obtain 
a long term water supply for"'the POM Annex and Reserve center from 
another party. Additionally, even if the MCWRA is making progress 
in developing a regional water supply project, the Agreement 
provides the Army the option of obtaining a long term water supply 
for the POM Annex and Reserve Center from another party if it is in 
the Army's best interests, e.g., the other water source is less 
costly or available at a more advantageous time. 

E. Benefits to Accrue from Annexation. Upon annexation of 
Fort Ord into Zones 2 and 2A, the MCWRA will not immediately 
provide any direct governmental service on the installation. The 
benefits of annexation will accrue initially on an indirect basis, 
and direct services will be provided later. The benefits to the 
Army from annexation are as follows: 
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1. The most important benefit of annexation is that it 
will allow the Fort Ord Lands to gain access to a regional water 
supply project being developed by the MCWRA. Fort Ord's existing 
wells are being threatened by seawater intrusion due to the 
existing Salinas Basin overdraft. The MCWRA is the most capable, 
and most likely entity to implement a regional water supply project 
to support the POM Annex and Reserve Center. 

2. Another important benefit is that annexation will 
facilitate the disposal and reuse of the parts of Fort Ord to be 
excessed under base closure and realignment. This is the main 
reason for annexing all Fort Ord Lands at this time instead of 
waiting to annex just the POM Annex and Reserve Cenier after the 
MCWRA has better d~fined its proposed regional water supply 
project, i.e., all environmental permits and approvals obtained. 
Under the Agreement, the new owners of Fort Ord excessed property 
would have the right to drill and pump on their property subject to 
the conditions described in paragraph IV.E.3. below, and paragraph 
4. c. of the Agreement. Also, property which has already been 
annexed by the MCWRA will be easier to dispose because of its 
potential access to a long term water supply project being 
developed by the MCWRA, and a short term water supply from Fort 
Ord's existing wells (see paragraph IV.E.3. below). Without 
annexation, the MCWRA or state regulatory agencies could object to 
the Army providing water to owners of excessed Fort Ord property, 
even if only for a short duration. Additionally, these same 
agencies could severely limit or control pumping by the owners of 
excessed Fort Ord property due to the Salinas Basin overdraft. 
Lastly, even if all of these new property owners wanted to be 
annexed, it would be an administrative burden for the MCWRA 
compared to annexing just Fort Ord. 

3. Until the MCWRA's regional water supply project is 
implemented, annexation will give the Army the right to withdraw up 
to 6 1 600 acre-feet per year from the Salinas Basin underlying Fort 
Ord Lands, and allow the Army to allocate some of this water for 
reuse. The Army or its successor water purveyor, utility, or 
agency may also develop groundwater supplies located outside the 
Salinas Basin. The amount of water needed to support the Fort Ord 
residual mission was the subject of a June 1993 Report titled 
"Water Requirements at Fort Ord Under Base Realignment and 
Closure", which was prepared under the supervision of the Army 
Corps of Engineers, Institute for Water Resources ( IWR) . This 
report concluded that the POM Annex, as presently configured, would 
require in fiscal year 1995 1, 085 acre-feet of potable water 
provided that additional water conservation measures are 
implemented. This report also estimated that 403 acre-feet of non
potable water would be used in fiscal year 1995. The non-potable 
water is pumped for the golf courses from a well located in the 
Seaside Basin. These requirements would decrease if the POM Annex 
is downsized in accordance with BRAC 93. Based on a POM Annex 
potable water requirement of 1,429 acre-feet per year (IWR estimate 
plus appropriate adjustments computed by Fort Ord) , there could be 
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up to 5,171 acre-feet per year of water available for reuse and to 
maintain any undisposed Fort Ord Lands and facilities in a 
caretaker status. Note that the Agreement only allows 5,200 of the 
6,600 acre-feet per year threshold to be pumped from the 180-foot 
and 400-foot aquifers in the Salinas Basin. Fort Ord' s active 
potable wells draw from the 180-foot aquifer, so a new well into 
the 900-foot aquifer would be needed to gain access to the 
additional 1,400 acre-feet per year. The Agreement also states 
that Fort Ord groundwater withdrawals for environmental restoration 
will not count toward the 6, 600 acre-feet per year threshold 
because either the withdrawals will be small, or if they are large, 
the water will probably be disposed in the sanitary sewer system 
where it will be used by the Castroville Sewage 
Reclamationjirrigatipn Project to help reduce seawater intrusion. 

4. There is concern that the Fort Ord wells could become 
contaminated with seawater before the MCWRA implements their 
regional water supply project. In this event, annexation would be 
a benefit to the Army because the MCWRA will provide Fort Ord with 
the same services as they would provide to any other municipal 
water supplier in the Zones under this circumstance, i.e., 
assistance in finding an interim water supply and in obtaining any 
permits. The Army would bear the cost of obtaining this interim 
water supply. Under the Agreement, the MCWRA will periodically 
provide Fort Ord with the estimated remaining life of their wells, 
and the progress on the MCWRA Water Transfer Project. 

5. Annexation will resolve questions concerning Fort 
Ord's right to withdraw groundwater from the Salinas Basin. The 
Agreement states that in consideration of the $7,400,000 annexation 
fee, the MCWRA will release the Government from any financial 
responsibility for existing MCWRA water projects from which Fort 
Ord may have benefitted (Nacimiento and San Antonio Reservoirs). 
Additionally, the Agreement states the MCWRA will release the 
Government from any claims related to seawater intrusion in the 
Salinas basin. 

6. Under california law, annexation will provide the 
Fort Ord with the same representation in MCWRA matters as any other 
propert~ owner in Zones 2 and 2A. 

7. Another benefit of annexation is that the enclosed 
Agreement includes some of the conditions which must be satisfied 
for the Army to participate in a future MCWRA regional water supply 
project. The objective of these conditions is to assure that the 
regional water project costs assigned to the Army are equitable in 
comparison to the Army's allocation of water from the project. 
These protections are very important in view of the fact that the 
Army believed it was being saddled with a disproportionate cost 
share of the original Buena Vista project, and the fact that the 
POM Annex will only require a small part of the capacity of MCWRA's 
proposed regional water project. The Army strongly believes that 
part of the cost of a regional water project must be funded by all 
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members of Zones 2 and 2A. The water supply project is just as 
important to halting seawater intrusion as the Castroville sewage 
Reclamation and Irrigation project, and the MCWRA plans to have 50 
percent of this project funded by Zone 2 and 2A members not 
receiving water from the Castroville project. 

F. Effect on the Budget of the Installation. 

1. Annexation Fee: The Army and the MCWRA have agreed 
upon an annexation fee of $7,400, ooo, which was authorized and 
appropriated by congress in the fiscal year 1991 Defense 
legislation. The amount of the fee is related to the benefits 
provided by MCWRA's ,existing water projects (Nacimiento and San 
Antonio Dams) and water management practices which protect the 
yield of the Salinas Basin. It is from this basin that Fort Ord 
has historically obtained its potable water supply. The annexation 
fee is consistent with the current MCWRA Annexation Policy at 
Exhibit 5. There are two components of the fee - for area and 
water use. The area component is the area to be annexed in acres 
times $277. The $277 is the sum of the present worth capital cost 
of each dam divided by the acreage of its respective zone. The 
water use component is $783 times the maximum amount of water to be 
pumped from the Salinas Basin in acre-feet per year. The $783 is 
the present worth, on a acre-foot per year basis, of past operation 
and maintenance costs for Zones 2 and 2A. Based on information 
from current and former Fort Ord personnel, it appears that MCWRA's 
current annexation policy was in effect when the congressional 
budget estimate for the annexation fee was developed in 1989. The 
area component of the fee was apparently computed by using 8 1 000 
acres multiplied by $277/acre or $2,216,000. Since the existing 
Fort Ord developed area is about 5,000 acres, the 8,000 acre figure 
was apparently used to account for future growth. The water use 
component apparently was developed using the peak withdrawal of 
6,600 acre-feetjyear (1984) multiplied by $783/acre-footjyear or 
$5,167,000. The area and water use components total $7,383,800, 
which was rounded to $7,400,000. The Agreement stipulates that the 
$7,400,000 fee will be paid to the MCWRA after completeion of the 
annexation. ~ 

2. Annual Assessments: The Agreement stipulates that 
until the POM Annex and Reserve Center receive water from a MCWRA 
water supply project, the Army shall not pay any assessments such 
as standby charges, water deli very charges, or water project 
assessments. Standby charges, which generally fund the MCWRA 
administrative costs, vary from year to year and have increased 
over time. At present, these charges are limited to a maximum of 
$15 per acre per year for each zone, per the California Water Code, 
Appendix 52-12. For the POM Annex and the Reserve Center, which 
after annexation will be in two zones (2 and 2A), this would amount 
to a maximum of $30 per acre. The Army's potential water project 
assessments (capital costs) and water delivery charges (operation 
and maintenance) are discussed in Agreement paragraphs 4.j. (3) and 
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4. j. ( 4) , respectively. The Agreement stipulates that the Army will 
not pay any assessments or charges on Fort Ord property in a 
caretaker status awaiting disposal. Additionally, paragraph 7 of 
the Agreement provides the MCWRA with expanded authority to collect 
assessments from Fort Ord property leased to private interests by 
the Army. 

V. POSITION OF COUNTY AND OTHER GOVERNMENT ENTITIES ON ANNEXATION. 

A. MCWRA. The MCWRA initiated the annexation of Fort Ord to 
help solve the Salinas Basin seawater intrusion problem, and 
guarantee a continuing supply of potable water for Fort Ord. 
Annexation is a nec~?ssary step in this process. The MCWRA is 
moving toward annexing all property within the Salinas Basin so 
they can effectively manage the aquifer. With the annexation of 
Fort Ord and Marina, which are both in progress, all major 
properties within the salinas Basin will be annexed. 

B. other Political Subdivisions. Letters were sent by the 
MCWRA to other communities and agencies that share boundaries with 
Fort Ord or have an interest in the annexation of Fort Ord by the 
MCWRA. The respondents, with their comments, are listed below. A 
sample copy of the letter is attached (Exhibit 6), as well as 
copies of the responses. 

1. City of Monterey, CA; voted not to oppose annexation 
(Exhibit 7). 

2. Monterey county Local Agency Formation Commission; 
voted to support (Exhibit 8). 

3. Marina coast water District (formerly known as the 
Marina County water District) ; voted not to oppose annexation 
(Exhibit 9). The Marina Coast water District is currently working 
with the MCWRA to be annexed into zones 2 and 2A because of their 
concerns · over the long term reliability of their _existing 
groundwater supply,' ···· 

4. Monterey Peninsula Water Management District; 
approved the annexation (Exhibit 10). 

5. city of Del Rey Oaks, CA; voted not to oppose 
annexation (Exhibit 11) . 

6. City of Marina, CA; initially voted to table 
consideration of support or opposition to the annexation. The city 
of Marina has subsequently agreed not to oppose annexation provided 
that the Agreement stipulates that Fort Ord may pump up to 6,600 
acre-feet of water per year from its wells, and that water not 
needed for the residual mission can be provided for reuse (Exhibit 
12) . This provision is contained in paragraph 4. c. of the 
Agreement. 
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7. City of Seaside, CA; opposes the annexation (Exhibit 
13). It is concluded that in spite of this opposing response, Fort 
Ord should be annexed by the MCWRA. The fir'st reason is that 
annexation under the terms of the attached Agreement is in the 
Army's best interest. The second reason is that the Army concludes 
there is no reasonable basis for a conflict because the Seaside 
groundwater supply, which is managed by the MPWMD, will not be 
affected by the MCWRA's annexation of Fort Ord. 

VI. CONCLUSION AND RECOMMENDATIONS. This annexation is in the 
best interests of the Government, and it is recommended that it be 
approved contingent on the provisions in the attached Agreement. 

EXHIBITS: 
1 - Regional map 
2 Vicinity map 
3 Map of the Salinas Valley Groundwater Basin 
4 Figures showing the seawater intrusion problem 
5 MCWRA annexation policy 
6 Typical MCWRA letter sent to local interests to obtain 

comments on the MCWRA's proposed annexation of Fort Ord 
7 - Response, city of Monterey 
8 - Response, Monterey County Local Agency Formation Commission 
9 - Response, Marina Coast Water District 

10 - Response, Monterey Peninsula Management District 
11 - Response, City of Del Rey Oaks 
12 - Response, City of Marina 
13 Response, City of Seaside 
14 - Fort Ord real estate map, entire installation 
15 - Fort Ord real estate map, segment 1A 
16 - Fort Ord real estate map, segment 1B 
17 - Fort Ord real estate map, segment 1C 
18 Fort Ord real estate map, segment 1D 
19 Map showing boundaries of Fort Ord and Zones 2 and 2A 
20 Map showing entire Zones 2 and 2A 
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REPORT TO' THE BOARD OF SUPERVISORS OF THE 
MONTEREY COUNTY WATER RESOURCES AGENCY 

SUBJECT I BOARD 
MEETING 

APPROVE AND AUTHORIZE THE CHAIR TO SIGN THE DATE 
AGREEMENT AND ANNEXATION RESOLUTION OUTLINING 
THE TERMS AND CONDITIONS TO ANNEX FORT ORD ~·· 9-21-93 
INTO MONTEREY COUNTY WATER RESOURCES AGENCY 10:50 AM 
ZONES 2 AND 2A ~--~ 

WATER RESOURCES AGENCY 

RECOMMENDATION 

//(':.·· 
AGENDW"t:: 
NUMBER 

Approve and authorize the Chair to sign the Agreement and Annexation 
Resolution outlining .the terms and conditions to annex Fort Ord into 
Monterey County Water Resource Agency Zones 2 and 2A. 

SUMMARY 

The United States Army has presented the Monterey County Water 
Resources Agency (MCWRA) with a petition to be annexed into MCWRA 1 s 
Zones 2 and 2A. The petition includes an Agreement covering the 
terms and conditions for the annexation (copy attached). on 
September 13, 1993 the MCWRA Board of Directors received the 
ASJreement and voted to recommend it be approved by your Board. 
S~nce the Agreement has been signed by the authorized representative 
for the Army, your Board's approval and signature by your Board 
Chair on the Agreement and Annexation Resolution will complete the 
annexation action and obligate the Army to a payment of $7.4 million 
to the MCWRA. 

DISCUSSION 

v On July 10, 1990 the Monterey County Board of Supervisors, acting 
then for the Monterey County Flood Control and Water Conservation 
District, authorized the Chair of the Board of Supervisors to sign a 
Memorandum of Agreement (MOA) that contained the terms and 
conditions for the annexation of Fort Ord into MCWRA Zones 2 and 2A. 
The MOA was never co-signed by the Army at that time because it did 
not address the closure of Fort Ord. 

J On April, 1993 Army officials on Fort Ord submitted an MOA to the 
MCWRA for approval. This MOA was approved by the Board of 
Supervisors on April 20, 1993. When this version of the MOA was 
received by Army officials in Washington DC, it was rejected on the 
grounds that it did not sufficiently address the down-sizing of Fort 
Ord or the Installation's future reuse. 

The MOA was changed to an "Agreement" and re-written by Army 
officials in the Pentagon. The Agreement as is-now being presented~ 
preserves the key components of the earlier MOA and more completely 
addresses the Army's declining presence on Fort Ord. ~It est~lishes 
.a total cap on groundwater pumpJ:.n.<l from the Salinas Groundwater 
~_9, ~ the amoui}~--;?..f water the Ar~.fWll_f_needfor~-th~~!-" 
res1fuba~1 f ~s~1and qual?:t_~!:-e~-the amo_~n-t: ___ ()_:( --~a-~~r~J:.-at:-::_~1.11 Ee 
ava~ a e or ClVl 1an reuse. 



Approval of the Agreement and the Annexation Resolution by the Board 
of Supervisors at this time will complete the annexation. The Army 
will become contractually obligated to pay the agreed annexation fee 
of $7,400,000 upon being presented with the signed Agreement and 
Annexation Resolution. 

The Agreement consists of the Petition for Annexation and Appendices 
A, B, C, and D. Exhibits to Appendix D, are available upon request 
at the offices of the MCWRA. 

OTHER AGENCY INVOLVEMENT 

In August of 1992 the MCWRA sent a letter to all the Communities 
surrounding Fort Ord and to other agencies that might be affected by 
the annexation of the Fort into MCWRA Zones 2 and 2A. The letter 
·indicated the MCWRA' s' intent to pursue the annexation and it asked 
the addressees to indicate their support or opposition to the 
intended action. A summary of the responses is shown on pages 10 
and 11 of Appendix D, the Annexation Assembly and Evaluation Report. 
In addition, on September 9, 1993 the Fort Ord Reuse Group wrote a 
letter to the Army in support of the annexation. 

FINANCING 

There is no impact to the General Fund. After annexation, the MCWRA 
would receive $7.4 million from FY 1991 Military Construction Army 
appropriated funds. The full amount is scheduled to be applied 
against the costs of the castroville Reclamation and Irrigation 
Project. 

~~~ W 1.am F. HUSt 
eneral Manager 



Before the Board of Supervisors in and for the 
County of Monterey, State of California 

) 
) 

America and the Monterey County Water ) 
Resources Agency concerning Annexation of ) 
Fort Ord Into Zones 2 and 2A of the Monterey) 
county Water Resources Agency, Approved; ) 
Chairwoman Authorized to Sign . . • . . . • ) 

Agreement No. A-06404 --
Agreement Between the United States of 

Upon motion of Supervisor Johnsen, seconded by supervisor 
Strasser Kauffman, and carried, the Board hereby approves 
Agreement No. A-06404 between the United States of America 
and the Monterey cqunty Water Resources Agency concerning 
annexation of Fort Ord into Zones 2 and 2A of the Monterey 
county Water Resources Agency, and authorizes the 
Chairwoman to sign said agreement. 

PASSED AND ADOPTED this 21st day of September, 1993, by 
the following vote, to-wit: 

AYES: Supervisors Salinas, Shipnuck, Perkins, Johnsen and 
Karas. 

NOES: None. 

ABSENT: None. 

I, ERNEST K. MORISHITA, Clerk of the Board of Supervisors of the County of Monterey, State of California, hereby certify that the 
foregoing is a true copy of an original order of said Board of Supervisors duly made and entered in the minutes thereof at page--==- of 
Minute Book 6 7 , on September 21, 19 9 3 
Dated: September 21, 1993 

ERNEST K. MORISHITA, Clerk of the Board 
of Supervisors. County of Monterey, · 

::ateofl;L~ ~ 
Deputy 



Before the Board of Supervisors in and for the 
County of Monterey, State of California 

Resolution No. 93-387 -- ) 
A Resolution of the Board of supervisors ) 
of the Monterey County Water Resources ) 
Agency Making findings for the Annexation ) 
of Certain Territory, Known as the Ft. Ord) 
Annexation, to Zones 2 and 2A of the ) 
Monterey county Water Resources Agency, ) 
Setting Forth the Conditions for Said ) 
Annexation, and Approving Said Annexation.) 

WHEREAS, 
I 

A. For many years, the territory known as Ft. Ord, in 
Monterey County, California, has obtained its potable 
water from the Salinas Valley Groundwater Basin. 

B. Much of the water in the Salinas Valley Groundwater 
Basin is derived from the Groundwater recharge 
program made possible through the operation of Lake 
Nacimiento and Lake San Antonio. The dams that 
impound these lakes were built and are operated by 
the Monterey County Water Resources Agency (MCWRA) . 
The capital, operating and maintenance expenses of 
these reservoirs have been paid for by the property 
owners in MCWRA Zones 2 and 2A. 

c. Ft. Ord is not in Zones 2 and 2A, and has never paid 
any of the assessments for the reservoirs, although 
it has benefited from the groundwater recharge 
program maintained by Zones 2 and 2A. 

D. Over the years, seawater intrusion has progressively 
advanced into the northern portions of the Salinas 
Valley Groundwater Basin, rendering wells useless for 
potable and agricultural purposes and threatening 
nearby water supplies. Several wells previously used 
to supply water to Fort Ord have been lost to 
seawater intrusion. 

E. The MCWRA proposes to develop a seawater intrusion 
program that would replace 9roundwater wells in the 
northern portion of the Sallnas Valley. The program 
would rely on groundwater or surface water developed 
in Zones 2 and 2A. The program would require that 
all properties to be benefited by the program be in 
Zones 2 and 2A. 

F. The territory of Fort Ord is not in Zone 2 and 2A. 
The U. s. Government, as owner of said property, 
desires that the territory of Fort Ord be annexed to 
Zones 2 and 2A, in order to compensate Zones 2 and 2A 
for past benefits received and to insure the 
territory's right to participate in the seawater 



G. 

H. 

intrusion program, should a water project be built in 
Zones 2 and 2A for the benefit of this area. 

The ~roposed annexation is not a project within the 
mean~ng of CEQA because (1) the terms of the 
annexation limit the use of water on Ft. Ord to 
present or historical levels of water use, pending 
the completion of a water supply project for the 
benefit of this area, and (2) the annexation does not 
commit the MCWRA or Ft. Ord to the development of any 
particular water project or to an¥ other action that 
will result in changes in the envlronment. 
Therefore, it,can be seen with certainty that there 
is no· possibility that the annexation will result in 
significant environmental effects. 

This annexation is conducted pursuant to the Monterey 
County Water Resources Agency Act, Section 43. 

NOW, THEREFORE BE IT RESOLVED: 

1. It is in the best interest of Zones 2 and 2A and the 
territory described in Exhibit A, referred to herein 
as the Ft. Ord annexation, that the territory 
described in Exhibit A be annexed to the zones. 

2. The boundaries of the territory to be annexed, as set 
forth in Exhibit A, are appropriate and need not be 
modified. 

3. There are no other annexation petitions pending 
before the Agency that involve annexation of any of 
the same territory to the same zones. 

4. The territory described in Exhibit A is hereby 
annexed to Monterey County Water Resources Agency 
Zones 2 and 2A, subject to the conditions set forth 
in the annexation agreement, attached hereto as 
Exhibit B. The annexation fee shall be paid as 
provided in Exhibit B. 

5. The annexation shall take effect immediately upon the 
adoption of this resolution. 

6. On the effective date of the annexation, the 
territory described in Exhibit A shall be subject to 
all the liabilities and entitled to all the benefits 
of the zone, except as otherwise provided in the 
annexation agreement, attached hereto as Exhibit B. 

Upon motion of Supervisor Johnsen, seconded b¥ Supervisor 
Karas, the foregoing resolution is adopted thls 21st day 
of September, 1993, by the following vote, to-wit: 



I . 
f 
I .· 
I 

I. 
I, 

I 

I 
i: 
I 

AYES: Supervisors Salinas 1 Shipnuck 1 Perkins, Johnsen and 
Karas. 

NOES: None. 

ABSENT: None. 

I, ERNEST K. MORISHITA, Clerk of the Board of Supervisors of the County of Monterey, State of California. hereby certify that the 
foregoing is a true copy of an original order of s_ajd Board Qf Supervisors duly made and entered in the minutes thereof at page-==- of 
MinuteBook 67 ,on September L:lt 19~3 
Dated: September 21, 1993 

ERNEST K. MORISHITA, Clerk of the Board 
of Supervisors, County of Monte~y, 
State of California. 

( _, ' .~~ 
~=---



PETITION FOR ANNEXATION 
TO ZONES 2 AND 2A 

MONTEREY COUNTY WATER RESOURCE AGENCY 
MONTEREY COUNTY, CALIFORNIA 

AFFIDAVIT 

I, the undersigned, d~clare under penalty of perjury under 
the laws of the State of California that the attached Memorandum 
of Agreement with attachments, when executed by the parties 
thereto, constitutes·a petition for the annexation of the 
territory of For~ Ord, in Monterey County, California, to Zones 
2 and 2A of the Monterey County Water Resource Agency, Monterey 
Countr, California, by 100 per cent of the owners of the land 
descr~bed therein, and I am informed and believe that the :::::ati; i:L::ed therein~ 

I . • 
s~gnature 

Name: MICHAEL W. OWEN 

Title: Acting Assistant Secretary of the Army 
(Installations, Logistics and Environment) 
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Supplemental Hydrogeologic Conceptual Model Figures  
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Piper Diagram,
Dune Sand Aquifer

A-Aquifer Water Sample

Ford Ord A-Aquifer Water Quality

Legend:

Source:
Adapted from HLA (1994).



Figure 4-

Monterey Subbasin 
Groundwater Sustainability Plan 

 2020

Piper Diagram,
180-Foot Aquifer

180-Foot Aquifer Water Sample (1992 Data)

Ford Ord Water-Supply Water Sample (1985 Data)

Ford Ord A-Aquifer Water Quality

Salinas Valley 180-Foot Aquifer
Water Quality (DKT, 1989)

Legend:

Source:
Adapted from HLA (1994).
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Piper Diagram,
400-Foot Aquifer

Legend:
400-Foot Aquifer Water Sample (1992 Data)

Ford Ord Water-Supply Water Sample (1985 Data)

Ford Ord A-Aquifer Water Quality

Legend:

Source:
Adapted from HLA (1994).
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Piper Diagram,
Deep Aquifer

Legend:

Notes:
Trilinear diagram of major-ion chemistry for selected groundwater
samples drom the deep-aquifer system in the Salinas Valley, 1995,
1997, and 2000 with samples from DMW1 wells, 2000.

1.

24L5 [DMW1-4] (930'-950')

24L4 [DMW1-3] (1,040'-1,060')

24L3 [DMW1-2] (1,410'-1,430')

24L2 [DMW1-1] (1,820'-1,860')

(') - Indicatesdepth in feet below
land surface

Seawater

Wells - Deep Aquifer Monitoring
14S/1E

Wells - Water Supply
14S/2E MCWD

Well
                                        Number1995 1997 2000

31K2M
32

32D1
30

9
10
11
12

Source:
Adapted from USGS (2002).
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Piper Diagram,
Corral de Tierra Area

Legend:

QTc
QTc + Tsm

Tsm
QTc + Tmd

Tmd

Tmd + Tus
Tus

Source:
Adapted from GeoSyntec (2007).
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2001)
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Monterey Subbasin
Groundwater Sustainability Plan

December 2020
Figure 4A-6

Abbreviations
ft^2/d   = square feet per day

Notes
1. All locations are approximate.

Sources
1. Basemap is ESRI's ArcGIS Online world topographic map,
    obtained 16 December 2020.
2. Transmissivities are obtained from the sources below:
    HLA, 1994
    HLA, 1999
    MACTEC, 2006
    USACE, 2006
    USGS, 2002 
    MCWD, 2019



MONTEREY
SUBBASIN

EAST SIDE
AQUIFER

SUBBASIN

LANGLEY AREA
SUBBASIN

180/400 FOOT
AQUIFER

SUBBASIN

SEASIDE
SUBBASIN

Pa
th

: X
:\B

60
09

4\
M

ap
s\

20
20

\1
2\

Fi
gA

4-
7_

Tr
an

sm
is

si
vi

ty
_1

80
_4

00
.m

xd

Legend

Measured Transmissivities
in the 180-Foot Aquifer and

400-Foot Aquifer

± 0 2 4

(Scale in Miles)

Monterey Subbasin

Other Groundwater Subbasins
within Salinas Valley Basin

Transmissivity (ft^2/d)

Less than 1,000

1,000 - 5,000

5,000 - 10,000

10,000 - 30,000

Greater than 30,000

Management Areas

Marina-Ord Area

Corral de Tierra Area

Monterey Subbasin
Groundwater Sustainability Plan

December 2020
Figure 4A-7

Abbreviations
ft^2/d   = square feet per day

Notes
1. All locations are approximate.

Sources
1. Basemap is ESRI's ArcGIS Online world topographic map,
    obtained 16 December 2020.
2. Transmissivities are obtained from the sources below:
    HLA, 1994
    HLA, 1999
    MACTEC, 2006
    USACE, 2006
    USGS, 2002 
    MCWD, 2019



MONTEREY
SUBBASIN

180/400
FOOT AQUIFER

SUBBASIN

SEASIDE
SUBBASIN

Pa
th

: X
:\B

60
09

4\
M

ap
s\

20
20

\1
2\

Fi
gA

4-
8_

Tr
an

sm
is

si
vi

ty
_D

ee
p.

m
xd

Legend

Measured Transmissivities
in the Deep Aquifer

± 0 2 4

(Scale in Miles)

Monterey Subbasin

Other Groundwater Subbasins
within Salinas Valley Basin

Transmissivity (ft^2/d)

Less than 1,000

1,000 - 5,000

5,000 - 10,000

10,000 - 30,000

Greater than 30,000

Management Areas

Marina-Ord Area

Corral de Tierra Area

Monterey Subbasin
Groundwater Sustainability Plan

December 2020
Figure 4A-8

Abbreviations
ft^2/d   = square feet per day

Notes
1. All locations are approximate.

Sources
1. Basemap is ESRI's ArcGIS Online world topographic map,
    obtained 16 December 2020.
2. Transmissivities are obtained from the sources below:
    HLA, 1994
    HLA, 1999
    MACTEC, 2006
    USACE, 2006
    USGS, 2002 
    MCWD, 2019



Groundwater Sustainability Plan 
Monterey Subbasin 
 
 

 
 
 
 
 
 
 
 
 
 

Appendix 5A 

Relationship between Total Dissolved Solids and Chloride in the Lower 180-Foot/400-Foot 
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Appendix 5-A 
Relationship between Total Dissolved Solids and Chloride in the Lower 180-

Foot/400-Foot Aquifer within the Monterey Subbasin 
 

GSP Emergency Regulations require that (1) Seawater Intrusion minimum threshold to be established 
using a chloride concentration isocontour (§354.28 (c)(3)).and that (2) monitoring of Seawater Intrusion 
to be “using chloride concentrations, or other measurements convertible to chloride concentrations…” 
(§354.34 (c)(3)) The Monterey Subbasin Groundwater Sustainability Plan (GSP) intends to use total 
dissolved solids (TDS) concentration data as a proxy for determining seawater intrusion where chloride 
data is unavailable. Therefore, this memorandum examines historic chloride and TDS data within the 
seawater intruded lower 180-Foot/400-Foot Aquifer of the Monterey Subbasin and establishes a 
relationship between elevated TDS and chloride concentrations within this aquifer. 

TDS and chloride data from wells that meet the following criteria within the Monterey Subbasin are 
selected for this analysis: 

• Has at least 15 TDS and/or chloride measurements; and 

• Is screened in the lower 180-Foot/400-Foot Aquifer. 

A total of 71 wells met the criteria above. Within these 71 wells, this analysis compiled TDS and chloride 
concentrations that were sampled at each well during the same sampling event (i.e. "TDS-CL 
measurement pairs"). The distribution of the number of TDS-CL measurement pairs for these 71 wells are 
shown in Figure 5A-1 below. As shown on Figure 5A-1, there is an abundance of wells with TDS-CL 
measurement pairs.  
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Figure 5A-1. Distribution of TDS-CL Measurement Pairs 

Figure 5A-2 analyzes the temporal distribution of these TDS-CL measurement pairs. As shown on Figure 
5A-2, very limited TDS-CL measurement pairs were collected beyond 2008, which is especially due to the 
lack of chloride data during this period. However, a large quantity of TDS-CL measurement pairs data was 
collected between 2002 and 2008. 
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Figure 5A-2. Distribution of TDS-CL Measurement Dates 

With the existing TDS-CL measurement pairs data, Figure 5A-3 shows a scatter plot of TDS and chloride 
concentrations1 in lower 180-Foot/400-Foot Aquifer wells. As shown in Figure 5A-3 below, there is a 
strong positive linear relationship between chloride concentration and TDS concentration. 

 

1 Average concentrations were computed for wells that have duplicate measurements.  
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Figure 5A-3. TDS vs. Chloride Concentration, Linear Scale 

To examine this relationship further, the below (Figure 5A-4) plots the TDS and chloride concentrations 
on a log-log scale. As shown on this graph, the TDS-chloride concentrations relationship weakens at very 
low (below 100 mg/L) chloride concentrations. This is consistent with the fact that a certain level of TDS 
is associated with other naturally occurring constituents. It appears that the natural TDS within this aquifer 
is low, at approximately 300 mg/L TDS. Increase in TDS concentrations above this level is strongly 
correlated to chloride concentration increases. 
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Figure 5A-4. TDS vs. Chloride Concentration, Log-Log Scale 

Therefore, a trendline is fitted to these historic TDS-CL measurements within the lower 180-Foot/400-
Foot Aquifer assuming a natural TDS at 300 mg/L (Figure 5A-5). The fitted relationship establishes a 
conversion between TDS and chloride concentration within this aquifer, and is as follows: 

𝑇𝑇𝑇𝑇𝑇𝑇 (𝑚𝑚𝑚𝑚/𝐿𝐿) =  1.91 × 𝐶𝐶ℎ𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 (𝑚𝑚𝑚𝑚/𝐿𝐿) + 300 

The Monterey Subbasin GSP adopts a seawater intrusion definition at of 500 mg/L chloride. Based on this 
relationship, it can be concluded that (1) elevated TDS concentration that is significantly above 300 mg/L 
in the lower 180-Foot/400-Foot Aquifer is associated with increases in chloride concentration; and (2) a 
TDS concentration at approximately 1,250 mg/L in this aquifer is equivalent to a chloride concentration at 
500 mg/L. 
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Figure 5A-5. TDS vs. Chloride Concentration, Log-Log Scale with Trendline 

 



Groundwater Sustainability Plan 
Monterey Subbasin 
 
 

 
 
 
 
 
 
 
 
 
 

Appendix 5B 

MCWRA Seawater Intrusion Maps 
  



g g

g g g

g g g

g g g g g

g g g g g g g g g g g g g

g g g g g g g g g g g g g

g g g g g g g g

g g g

g g g

g g g

g g

g g g g

g g g

g g g

g g g

g g g

g

g

g g g

g g

g g

g g g

g g g

g g

2009

2009

2011

2011

2011

2011

2015

2015

2017

2017

2019

19851975

1965

1993

1944

1999

2001
1997

2001

2001

1997

2003

2005

2005

2007

2007

RESERVATION RD

BLANCO RD

ESPINOSA RD

NASHUA RD

0 0.5 1 1.5 2
Miles

Monterey County
Water Resources Agency

Date:  1/28/2020

Historical Seawater Intrusion Map
Pressure 180-Foot Aquifer

500 mg/L or Greater Chloride Areas

Sewater Intruded Areas By Year

1993

1997

1999
2001

2003

2005

2007

2009

2011/2013
2015

2017

2019

g gNo

-

CASTROVILLE

SALINAS

MARINA

MONTEREY
BAY

¬«1

¬«183

¬«156

£¤101

¬«68

1944

1965

1975

1985

Data



g g g g g g g g g g g

g g g g g g g g g g g g g

g g g g g g g g g g

g

g

g g g

g g

g g g

g g g g

g g g

2009

2011

2011

2011

2015

2015

2015

2015

2015

2015

2017

2017

2017

2017

2017

2017

2019

2019

2019

2005

2005

2005

2005

1975

1990

1985

1995
1993

1995

1993

1997
1993

1995

1993

1990

1997

19991975

2001
2001

2001

2003

2007

RESERVATION RD

BLANCO RD

ESPINOSA RD

NASHUA RD

0 0.5 1 1.5 2
Miles

Monterey County
Water Resources Agency

Date:  1/28/2020

Historical Seawater Intrusion Map
Pressure 400-Foot Aquifer

500 mg/L or Greater Chloride Areas

Sewater Intruded Areas By Year

1959

1975

1985

1990

1993

1995

1997

1999

2001

2003

2005

2007

2009

2011/2013

2015

2017

2019
g gNo Data

-

CASTROVILLE

SALINAS

MARINA

MONTEREY
BAY

¬«1

¬«183

¬«156

£¤101

SEASIDE ¬«68

1959



Groundwater Sustainability Plan 
Monterey Subbasin 

Appendix 6A 
Supplemental Water Budget Results Tables 



2004 BN 6,557 -6,466 -10,825 0 -10,734 -10,734
2005 W 18,022 -5,939 -9,049 0 3,034 -7,700
2006 W 19,069 -5,801 -9,715 0 3,553 -4,147
2007 D 2,136 -5,982 -9,955 0 -13,801 -17,948
2008 C 8,590 -5,535 -10,512 0 -7,456 -25,404
2009 BN 10,705 -5,404 -10,071 0 -4,771 -30,175
2010 AN 16,446 -5,499 -7,184 0 3,763 -26,412
2011 AN 12,259 -5,423 -6,794 0 42 -26,370
2012 BN 1,775 -5,480 -7,752 0 -11,457 -37,827
2013 C 5,135 -5,636 -7,665 0 -8,166 -45,993
2014 C 1,886 -6,354 -9,621 0 -14,090 -60,082
2015 D 6,935 -4,530 -8,631 0 -6,226 -66,308
2016 AN 15,095 -5,160 -9,815 0 120 -66,188
2017 W 23,486 -5,508 -9,288 0 8,690 -57,498
2018 AN 2,722 -5,900 -5,841 0 -9,019 -66,517

AVERAGE (AFY) - 10,055 -5,641 -8,848 0 -4,434 -

Abbreviations
AFY     =  acre-feet per year
DWR   =  California Department of Water Resources
WY      = Water Year

Notes:
(a)  Water Year Types were developed from the DWR method defined in DWR, 2021 and are classified as follows: W = Wet,

  AN = Above Normal, BN = Below Normal, D = Dry, C = Critical. Colors indicate Water Year Type where green is wetter and red is drier.

Sources:
(1)  DWR, 2021. Sustainable Groundwater Management Act Water Year Type Dataset Development Report. 17pp. 

Historical Annual Groundwater System Budget Results for Monterey Subbasin
Table 6A-1

Annual Change in 
Groundwater 
Storage [AFY]

Cumulative Change in 
Groundwater Storage

[AF]

Water Year
(Oct-Sept)

DWR Water Year 
Type(a) Recharge Pumping

Net Cross-Boundary 
Flow (Presumed 

Freshwater)

Net Cross-Boundary 
Flow (Presumed 

Seawater)

1 of 1



Table 6A-2

2004 BN 3,268 -5,414 -5,742 0 1,604 -6,284 -6,284
2005 W 11,243 -4,886 -4,232 0 1,604 3,730 -2,554
2006 W 12,038 -4,748 -5,112 0 1,592 3,769 1,215
2007 D 1,099 -4,929 -5,462 0 1,633 -7,659 -6,444
2008 C 4,599 -4,482 -5,848 0 1,607 -4,123 -10,568
2009 BN 6,723 -4,351 -5,678 0 1,520 -1,786 -12,354
2010 AN 10,384 -4,446 -3,514 0 1,646 4,070 -8,284
2011 AN 7,471 -4,369 -3,648 0 1,706 1,159 -7,125
2012 BN 1,023 -4,427 -4,241 0 1,649 -5,997 -13,122
2013 C 2,780 -4,584 -4,109 0 1,592 -4,321 -17,443
2014 C 1,040 -4,534 -5,804 0 1,426 -7,873 -25,316
2015 D 4,433 -3,606 -5,266 0 1,465 -2,974 -28,289
2016 AN 9,398 -3,278 -6,160 0 1,283 1,244 -27,046
2017 W 15,176 -3,417 -5,885 0 1,212 7,087 -19,959
2018 AN 1,489 -3,712 -3,924 0 1,628 -4,519 -24,478

AVERAGE (AFY) - 6,144 -4,346 -4,975 0 1,544 -1,632 -

Abbreviations
AFY     =  acre-feet per year
DWR   =  California Department of Water Resources
WY      = Water Year

Notes:
(a)  Water Year Types were developed from the DWR method defined in DWR, 2021 and are classified as follows: W = Wet,

  AN = Above Normal, BN = Below Normal, D = Dry, C = Critical. Colors indicate Water Year Type where green is wetter and red is drier.

Sources:
(1)  DWR, 2021. Sustainable Groundwater Management Act Water Year Type Dataset Development Report. 17pp. 

Historical Annual Groundwater System Budget Results for Marina-Ord Area

Annual Change in 
Groundwater 
Storage [AFY]

Cumulative Change in 
Groundwater Storage

[AF]

Net Corral de Tierra 
Exchange

Water Year
(Oct-Sept)

DWR Water Year 
Type(a) Recharge Pumping

Net Cross-Boundary 
Flow (Presumed 

Freshwater)

Net Cross-Boundary 
Flow (Presumed 

Seawater)

1 of 1



Table 6A-3

2004 BN 3,289 -1,053 -5,083 0 -1,604 -4,450 -4,450
2005 W 6,779 -1,053 -4,818 0 -1,604 -696 -5,146
2006 W 7,031 -1,053 -4,603 0 -1,592 -216 -5,362
2007 D 1,037 -1,053 -4,493 0 -1,633 -6,141 -11,504
2008 C 3,991 -1,053 -4,664 0 -1,607 -3,333 -14,837
2009 BN 3,982 -1,053 -4,393 0 -1,520 -2,984 -17,821
2010 AN 6,062 -1,053 -3,670 0 -1,646 -306 -18,127
2011 AN 4,789 -1,053 -3,146 0 -1,706 -1,117 -19,244
2012 BN 752 -1,053 -3,511 0 -1,649 -5,461 -24,705
2013 C 2,355 -1,052 -3,556 0 -1,592 -3,845 -28,550
2014 C 846 -1,820 -3,817 0 -1,426 -6,217 -34,767
2015 D 2,502 -924 -3,366 0 -1,465 -3,252 -38,019
2016 AN 5,696 -1,881 -3,656 0 -1,283 -1,124 -39,143
2017 W 8,310 -2,092 -3,403 0 -1,212 1,604 -37,539
2018 AN 1,233 -2,188 -1,917 0 -1,628 -4,500 -42,039

AVERAGE (AFY) - 3,910 -1,296 -3,873 0 -22,166 -2,803 -

Abbreviations
AFY     =  acre-feet per year
DWR   =  California Department of Water Resources
WY      = Water Year

Notes:
(a)  Water Year Types were developed from the DWR method defined in DWR, 2021 and are classified as follows: W = Wet,

  AN = Above Normal, BN = Below Normal, D = Dry, C = Critical. Colors indicate Water Year Type where green is wetter and red is drier.

Sources:
(1)  DWR, 2021. Sustainable Groundwater Management Act Water Year Type Dataset Development Report. 17pp. 

Historical Annual Groundwater System Budget Results for Corral de Tierra Area

Net Marina-Ord 
Exchange

Annual Change in 
Groundwater 
Storage [AFY]

Cumulative Change in 
Groundwater Storage

[AF]

Water Year
(Oct-Sept)

DWR Water Year 
Type(a) Recharge Pumping

Net Cross-Boundary 
Flow (Presumed 

Freshwater)

Net Cross-Boundary 
Flow (Presumed 

Seawater)

1 of 1



1 of 1 

Table 6A-4. Comparison of Projected Water Budget Results Under “No Project” Scenarios 
with Variable Climate Conditions and Measurable Objective Boundary Conditions, Marina-

Ord Area 

Net Annual Groundwater Flows (a)  
(AFY) 

Historical Annual 
Inflows/Outflows 
(WY 2004-2018) 

Projected Annual Inflows/Outflows (b) 
Measurable Objective Boundary Conditions 

Baseline Climate 
Conditions 

2030 Climate 
Conditions 

2070 Climate 
Conditions 

Recharge         
 Rainfall, leakage, irrigation 6,144  6,356  6,823  7,509  

     ________  ________  ________  ________ 

    6,144 6,356 6,823 7,509 
Well Pumping         
 Well Pumping -4,346 -8,767 -8,767 -8,767 

     ________  ________  ________  ________ 

    -4,346 -8,767 -8,767 -8,767 
Net Inter-Basin Flow         
 Seaside Subbasin 1,310 1,589 1,361 1,033 
 180/400 Foot Aquifer Subbasin -8,633 -1,694 -1,927 -2,306 
 Ocean (Presumed Freshwater) -524 -721 -752 -804 
 Ocean (Presumed Seawater) 2,872 2,288 2,369 2,534 

     ________  ________  ________  ________ 

    -4,975 1,461 1,051 457 
Net Intra-basin Flow         

 
From Corral de Tierra Area 
WBZ 1,544 998 1,026 1,063 

     ________  ________  ________  ________ 

    1,544 998 1,026 1,063 
Net Surface Water Exchange         
 Salinas River Exchange 0 0 0 0 

     ________  ________  ________  ________ 

    0 0 0 0 
NET ANNUAL CHANGE IN  
GROUNDWATER STORAGE -1,632 49 133 262 

Abbreviations: 

AFY  = acre-feet per year 
WBZ = Water Budget Zone 
WY  = Water Year 
 
Notes: 

(a) The Marina-Ord Area Zone Budget includes inflows to and outflows from the Reservation Road portion of 
the Corral de Tierra Management Area. 

(b) Positive values indicate a net inflow and negative values indicate a net outflow. 
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Table 6A-5. Comparison of Projected Water Budget Results Under “No Project” Scenarios 
with Variable Conditions and Measurable Objective Boundary Conditions, Corral de Tierra 

Area 

Net Annual Groundwater Flows (a)  
(AFY) 

Historical Annual 
Inflows/Outflows 
(WY 2004-2018) 

Projected Annual Inflows/Outflows (b) 
Measurable Objective Boundary Conditions 

Baseline Climate 
Conditions 

2030 Climate 
Conditions 

2070 Climate 
Conditions 

Recharge         
 Rainfall, leakage, irrigation 3,910  3,796  4,105  4,443  
     ________  ________  ________  ________ 

    3,910 3,796 4,105 4,443 
Well Pumping         
 Well Pumping -1,296 -2,188 -2,188 -2,189 
     ________  ________  ________  ________ 

    -1,296 -2,188 -2,188 -2,189 
Net Inter-Basin Flow         
 Seaside Subbasin -392 -62 -103 -148 
 180/400 Foot Aquifer Subbasin -3,632 -1,376 -1,485 -1,595 
     ________  ________  ________  ________ 

    -4,024 -1,438 -1,588 -1,743 
Net Intra-basin Flow         
 From Marina-Ord Area WBZ -1,544 -998 -1,026 -1,063 
     ________  ________  ________  ________ 

    -1,544 -998 -1,026 -1,063 
Net Surface Water Exchange         
 Salinas River Exchange 151 259 254 249 
     ________  ________  ________  ________ 

    151 259 254 249 
NET ANNUAL CHANGE IN  
GROUNDWATER STORAGE -2,803 -569 -443 -303 

Abbreviations: 

AFY  = acre-feet per year  
WBZ = Water Budget Zone 
WY  = Water Year 
 
Notes: 

(a) The Corral de Tierra Area Zone Budget does not include inflows to and outflows from the Reservation Road 
portion of the Corral de Tierra Management Area 

(b) Positive values indicate a net inflow and negative values indicate a net outflow. 

 
 



TABLE 6A-A
AVERAGE ANNUAL HISTORICAL GROUNDWATER BUDGET - MARINA/ORD AREA WATER BUDGET ZONE(1) 

DWR Water Years 2004 - 2018 

DRAFT 

NET ANNUAL GROUNDWATER FLOWS(2) Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
Recharge (AFY) 2,557 639 0 1,794 1,154 6,144
Well Pumping (AFY)(3) 0 0 -1,336 -467 -2,543 -4,346
Net Cross-Boundary Flows (AFY) -886 -840 -656 -1,242 194 -3,431

Seaside Subbasin -13 0 0 2,268 -945 1,310
Presumed Freshwater -13 0 0 2,268 -945 1,310
Presumed Seawater 0 0 0 0 0 0

180/400 Subbasin -349 -1,236 -1,115 -5,071 -861 -8,633
Presumed Freshwater -349 -840 -656 -3,089 -826 -5,761
Presumed Seawater 0 -396 -459 -1,982 -35 -2,872

Corral de Tierra WBZ 0 0 0 -421 1,965 1,544
Presumed Freshwater 0 0 0 -421 1,965 1,544
Presumed Seawater 0 0 0 0 0 0

Ocean -524 396 459 1,982 35 2,348
Presumed Freshwater -524 0 0 0 0 -524
Presumed Seawater 0 396 459 1,982 35 2,872

Salinas River Exchange (AFY) 0 0 0 0 0 0
Overlying Unit Exchange (AFY) 0 1,894 1,705 -273 276 3,602
Underlying Unit Exchange (AFY) -1,595 -1,778 258 -276 0 -3,392

CHANGE IN GROUNDWATER STORAGE Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
ANNUAL AVERAGE (AFY) 76 -87 -29 -464 -918 -1,422
WY 2004 - 2018 CUMULATIVE (AF) 1,138 -1,299 -442 -6,963 -13,768 -21,334

Notes:
(1) Marina/Ord Area WBZ includes the Reservation Road portion of the Corral de Tierra Management Area.
(2) All values in acre-feet per year (AFY) unless otherwise noted.
(3) Includes 287 AFY of pumping from the Reservation Road portion of the Corral de Tierra Management Area.

Abbreviations:
AF   = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
WBZ = Water Budget Zone
WY  = DWR Water Year (October - September)

September 2021 1 of 1
EKI Environment Water, Inc.

B60094.03 



TABLE 6A-B
AVERAGE ANNUAL CURRENT GROUNDWATER BUDGET - MARINA/ORD AREA WATER BUDGET ZONE(1) 

DWR Water Years 2015 - 2018 

DRAFT 

NET ANNUAL GROUNDWATER FLOWS(2) Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
Recharge (AFY) 3,360 791 0 2,207 1,266 7,624
Well Pumping (AFY)(3) 0 0 -581 -198 -2,723 -3,503
Net Cross-Boundary Flows (AFY) -855 -855 -935 -872 -394 -3,912

Seaside Subbasin -12 0 1 2,515 -788 1,715
Presumed Freshwater -12 0 1 2,515 -788 1,715
Presumed Seawater 0 0 0 0 0 0

180/400 Subbasin -268 -1,344 -1,470 -5,204 -1,421 -9,707
Presumed Freshwater -268 -855 -936 -3,008 -1,382 -6,450
Presumed Seawater 0 -489 -534 -2,196 -39 -3,258

Corral de Tierra WBZ 0 0 0 -379 1,776 1,397
Presumed Freshwater 0 0 0 -379 1,776 1,397
Presumed Seawater 0 0 0 0 0 0

Ocean -574 489 534 2,196 39 2,684
Presumed Freshwater -574 0 0 0 0 -574
Presumed Seawater 0 489 534 2,196 39 3,258

Salinas River Exchange (AFY) 0 0 0 0 0 0
Overlying Unit Exchange (AFY) 0 2,044 1,919 376 1,428 5,767
Underlying Unit Exchange (AFY) -1,854 -2,029 -397 -1,428 0 -5,709

CHANGE IN GROUNDWATER STORAGE Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
ANNUAL AVERAGE (AFY) 651 -48 5 83 -423 267
WY 2004 - 2018 CUMULATIVE (AF) 2,604 -194 18 334 -1,694 1,069

Notes:
(1) Marina/Ord Area WBZ includes the Reservation Road portion of the Corral de Tierra Management Area.
(2) All values in acre-feet per year (AFY) unless otherwise noted.
(3) Includes 285 AFY of pumping from the Reservation Road portion of the Corral de Tierra Management Area.

Abbreviations:
AF   = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
WBZ = Water Budget Zone
WY  = DWR Water Year (October - September)

September 2021 1 of 1
EKI Environment Water, Inc.

B60094.03 



TABLE 6A-C
AVERAGE ANNUAL PROJECTED GROUNDWATER BUDGET - MARINA/ORD AREA WATER BUDGET ZONE(1) 

Scenario: 2030 Climate, no projects, MT boundary conditions

DRAFT 

NET ANNUAL GROUNDWATER FLOWS(2) Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
Recharge (AFY) 3,226 648 0 1,764 1,184 6,823
Well Pumping (AFY)(3) 0 0 -2,752 -954 -5,060 -8,767
Net Cross-Boundary Flows (AFY) -1,121 -624 493 2,959 95 1,801

Seaside Subbasin -16 -1 -2 2,632 -101 2,513
180/400 Subbasin -380 -900 -17 -1,547 -1,004 -3,849
Corral de Tierra WBZ 0 0 0 -238 1,161 923
Ocean -725 276 512 2,112 38 2,214

Presumed Freshwater -725 0 0 0 0 -725
Presumed Seawater 0 276 512 2,112 38 2,939

Salinas River Exchange (AFY) 0 0 0 0 0 0
Overlying Unit Exchange (AFY) 0 2,094 2,140 -92 3,653 7,795
Underlying Unit Exchange (AFY) -2,052 -2,109 118 -3,653 0 -7,697

CHANGE IN GROUNDWATER STORAGE Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
ANNUAL AVERAGE (AFY) 52 9 -1 23 -128 -44
50-YEAR CUMULATIVE (AF) 787 128 -10 347 -1,919 -667

Notes:
(1) Marina/Ord Area WBZ includes the Reservation Road portion of the Corral de Tierra Management Area.
(2) All values in acre-feet per year (AFY) unless otherwise noted.
(3) Includes 287 AFY of pumping from the Reservation Road portion of the Corral de Tierra Management Area.

Abbreviations:
AF   = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
MT = Minimum Thresholds
WBZ = Water Budget Zone
WY  = DWR Water Year (October - September)

September 2021 1 of 1
EKI Environment Water, Inc.
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TABLE 6A-D
AVERAGE ANNUAL PROJECTED GROUNDWATER BUDGET - MARINA/ORD AREA WATER BUDGET ZONE(1) 

Scenario: 2030 Climate, no projects, MO boundary conditions

DRAFT 

NET ANNUAL GROUNDWATER FLOWS(2) Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
Recharge (AFY) 3,226 648 0 1,764 1,184 6,823
Well Pumping (AFY)(3) 0 0 -2,752 -954 -5,060 -8,767
Net Cross-Boundary Flows (AFY) -1,167 -472 649 3,160 -94 2,078

Seaside Subbasin -19 -2 -3 1,764 -380 1,361
180/400 Subbasin -396 -598 245 -200 -979 -1,927
Corral de Tierra WBZ 0 0 0 -206 1,232 1,026
Ocean -752 128 407 1,802 32 1,617

Presumed Freshwater -752 0 0 0 0 -752
Presumed Seawater 0 128 407 1,802 32 2,369

Salinas River Exchange (AFY) 0 0 0 0 0 0
Overlying Unit Exchange (AFY) 0 2,017 2,183 102 3,927 8,228
Underlying Unit Exchange (AFY) -1,996 -2,138 -71 -3,927 0 -8,132

CHANGE IN GROUNDWATER STORAGE Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
ANNUAL AVERAGE (AFY) 63 56 8 145 -43 230
50-YEAR CUMULATIVE (AF) 952 841 122 2,174 -638 3,451

Notes:
(1) Marina/Ord Area WBZ includes the Reservation Road portion of the Corral de Tierra Management Area.
(2) All values in acre-feet per year (AFY) unless otherwise noted.
(3) Includes 287 AFY of pumping from the Reservation Road portion of the Corral de Tierra Management Area.

Abbreviations:
AF   = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
MO = Measurable Objectives
WBZ = Water Budget Zone
WY  = DWR Water Year (October - September)

September 2021 1 of 1
EKI Environment Water, Inc.

B60094.03 



TABLE 6A-E
AVERAGE ANNUAL PROJECTED GROUNDWATER BUDGET - MARINA/ORD AREA WATER BUDGET ZONE(1) 

Scenario: 2030 Climate, no projects, seawater intrusion protective boundary conditions

DRAFT 

NET ANNUAL GROUNDWATER FLOWS(2) Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
Recharge (AFY) 3,226 648 0 1,764 1,184 6,823
Well Pumping (AFY)(3) 0 0 -2,752 -954 -5,060 -8,767
Net Cross-Boundary Flows (AFY) -1,227 -492 1,247 3,546 -752 2,323

Seaside Subbasin -24 -3 -4 454 -770 -347
180/400 Subbasin -409 -350 1,042 2,084 -1,196 1,171
Corral de Tierra WBZ 0 0 0 -208 1,193 985
Ocean -794 -138 209 1,216 21 514

Presumed Freshwater -794 0 0 0 0 -794
Presumed Seawater 0 -138 209 1,216 21 1,308

Salinas River Exchange (AFY) 0 0 0 0 0 0
Overlying Unit Exchange (AFY) 0 1,922 2,090 609 4,676 9,298
Underlying Unit Exchange (AFY) -1,920 -1,987 -565 -4,676 0 -9,148

CHANGE IN GROUNDWATER STORAGE Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
ANNUAL AVERAGE (AFY) 79 92 20 290 48 529
50-YEAR CUMULATIVE (AF) 1,186 1,382 294 4,347 722 7,931

Notes:
(1) Marina/Ord Area WBZ includes the Reservation Road portion of the Corral de Tierra Management Area.
(2) All values in acre-feet per year (AFY) unless otherwise noted.
(3) Includes 287 AFY of pumping from the Reservation Road portion of the Corral de Tierra Management Area.

Abbreviations:
AF   = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
WBZ = Water Budget Zone
WY  = DWR Water Year (October - September)

September 2021 1 of 1
EKI Environment Water, Inc.

B60094.03 



TABLE 6A-F
AVERAGE ANNUAL PROJECTED GROUNDWATER BUDGET - MARINA/ORD AREA WATER BUDGET ZONE(1) 

Scenario: 2030 Climate, with projects, MT boundary conditions

DRAFT 

NET ANNUAL GROUNDWATER FLOWS(2) Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
Recharge (AFY) 3,226 648 0 1,764 1,184 6,823
Well Pumping (AFY)(3) 0 0 -1,364 -476 -2,648 -4,488
Net Cross-Boundary Flows (AFY) -1,138 -761 -423 426 -384 -2,279

Seaside Subbasin -18 -2 -2 2,052 -253 1,776
180/400 Subbasin -382 -999 -859 -3,280 -1,314 -6,833
Corral de Tierra WBZ 0 0 0 -251 1,149 898
Ocean -738 239 438 1,906 34 1,879

Presumed Freshwater -738 0 0 0 0 -738
Presumed Seawater 0 239 438 1,906 34 2,617

Salinas River Exchange (AFY) 0 0 0 0 0 0
Overlying Unit Exchange (AFY) 0 2,070 1,889 86 1,742 5,788
Underlying Unit Exchange (AFY) -2,032 -1,945 -97 -1,742 0 -5,816

CHANGE IN GROUNDWATER STORAGE Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
ANNUAL AVERAGE (AFY) 56 13 6 58 -106 27
50-YEAR CUMULATIVE (AF) 839 202 84 876 -1,591 410

Notes:
(1) Marina/Ord Area WBZ includes the Reservation Road portion of the Corral de Tierra Management Area.
(2) All values in acre-feet per year (AFY) unless otherwise noted.
(3) Includes 287 AFY of pumping from the Reservation Road portion of the Corral de Tierra Management Area.

Abbreviations:
AF   = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
MT = Minimum Thresholds
WBZ = Water Budget Zone
WY  = DWR Water Year (October - September)

September 2021 1 of 1
EKI Environment Water, Inc.

B60094.03 



TABLE 6A-G
AVERAGE ANNUAL PROJECTED GROUNDWATER BUDGET - MARINA/ORD AREA WATER BUDGET ZONE(1) 

Scenario: 2030 Climate, with projects, MO boundary conditions

DRAFT 

NET ANNUAL GROUNDWATER FLOWS(2) Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
Recharge (AFY) 3,226 648 0 1,764 1,184 6,823
Well Pumping (AFY)(3) 0 0 -1,364 -476 -2,648 -4,488
Net Cross-Boundary Flows (AFY) -1,183 -609 -261 623 -574 -2,005

Seaside Subbasin -21 -2 -3 1,173 -535 612
180/400 Subbasin -398 -698 -590 -1,928 -1,287 -4,901
Corral de Tierra WBZ 0 0 0 -219 1,220 1,001
Ocean -764 91 332 1,596 28 1,283

Presumed Freshwater -764 0 0 0 0 -764
Presumed Seawater 0 91 332 1,596 28 2,047

Salinas River Exchange (AFY) 0 0 0 0 0 0
Overlying Unit Exchange (AFY) 0 1,994 1,932 286 2,017 6,228
Underlying Unit Exchange (AFY) -1,976 -1,972 -293 -2,017 0 -6,257

CHANGE IN GROUNDWATER STORAGE Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
ANNUAL AVERAGE (AFY) 67 61 14 180 -21 301
50-YEAR CUMULATIVE (AF) 1,005 911 210 2,696 -313 4,509

Notes:
(1) Marina/Ord Area WBZ includes the Reservation Road portion of the Corral de Tierra Management Area.
(2) All values in acre-feet per year (AFY) unless otherwise noted.
(3) Includes 287 AFY of pumping from the Reservation Road portion of the Corral de Tierra Management Area.

Abbreviations:
AF   = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
MO = Measurable Objectives
WBZ = Water Budget Zone
WY  = DWR Water Year (October - September)

September 2021 1 of 1
EKI Environment Water, Inc.

B60094.03 



TABLE 6A-H
AVERAGE ANNUAL PROJECTED GROUNDWATER BUDGET - MARINA/ORD AREA WATER BUDGET ZONE(1) 

Scenario: 2030 Climate, with projects, seawater intrusion protective boundary conditions

DRAFT 

NET ANNUAL GROUNDWATER FLOWS(2) Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
Recharge (AFY) 3,226 648 0 1,764 1,184 6,823
Well Pumping (AFY)(3) 0 0 -1,364 -476 -2,648 -4,488
Net Cross-Boundary Flows (AFY) -1,244 -630 340 1,006 -1,234 -1,762

Seaside Subbasin -26 -4 -4 -152 -928 -1,115
180/400 Subbasin -411 -451 209 368 -1,503 -1,788
Corral de Tierra WBZ 0 0 0 -222 1,180 958
Ocean -806 -175 135 1,011 17 182

Presumed Freshwater -806 0 0 0 0 -806
Presumed Seawater 0 -175 135 1,011 17 989

Salinas River Exchange (AFY) 0 0 0 0 0 0
Overlying Unit Exchange (AFY) 0 1,899 1,840 798 2,768 7,305
Underlying Unit Exchange (AFY) -1,900 -1,821 -791 -2,768 0 -7,280

CHANGE IN GROUNDWATER STORAGE Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
ANNUAL AVERAGE (AFY) 83 97 25 324 70 598
50-YEAR CUMULATIVE (AF) 1,238 1,449 372 4,860 1,045 8,964

Notes:
(1) Marina/Ord Area WBZ includes the Reservation Road portion of the Corral de Tierra Management Area.
(2) All values in acre-feet per year (AFY) unless otherwise noted.
(3) Includes 287 AFY of pumping from the Reservation Road portion of the Corral de Tierra Management Area.

Abbreviations:
AF   = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
WBZ = Water Budget Zone
WY  = DWR Water Year (October - September)

September 2021 1 of 1
EKI Environment Water, Inc.

B60094.03 



TABLE 6A-I
AVERAGE ANNUAL PROJECTED GROUNDWATER BUDGET - MARINA/ORD AREA WATER BUDGET ZONE(1) 

Scenario: Baseline Climate, no projects, MO boundary conditions

DRAFT 

NET ANNUAL GROUNDWATER FLOWS(2) Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
Recharge (AFY) 3,020 605 0 1,627 1,104 6,356
Well Pumping (AFY)(3) 0 0 -2,752 -954 -5,060 -8,767
Net Cross-Boundary Flows (AFY) -1,101 -439 660 3,348 -9 2,459

Seaside Subbasin -16 -2 -2 1,873 -265 1,589
180/400 Subbasin -364 -556 273 -84 -962 -1,694
Corral de Tierra WBZ 0 0 0 -189 1,187 998
Ocean -721 119 390 1,748 31 1,567

Presumed Freshwater -721 0 0 0 0 -721
Presumed Seawater 0 119 390 1,748 31 2,288

Salinas River Exchange (AFY) 0 0 0 0 0 0
Overlying Unit Exchange (AFY) 0 1,916 2,076 7 3,889 7,888
Underlying Unit Exchange (AFY) -1,887 -2,029 24 -3,889 0 -7,781

CHANGE IN GROUNDWATER STORAGE Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
ANNUAL AVERAGE (AFY) 31 53 8 139 -76 156
50-YEAR CUMULATIVE (AF) 472 802 116 2,087 -1,142 2,334

Notes:
(1) Marina/Ord Area WBZ includes the Reservation Road portion of the Corral de Tierra Management Area.
(2) All values in acre-feet per year (AFY) unless otherwise noted.
(3) Includes 287 AFY of pumping from the Reservation Road portion of the Corral de Tierra Management Area.

Abbreviations:
AF   = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
MO = Measurable Objectives
WBZ = Water Budget Zone
WY  = DWR Water Year (October - September)

September 2021 1 of 1
EKI Environment Water, Inc.

B60094.03 



TABLE 6A-J
AVERAGE ANNUAL PROJECTED GROUNDWATER BUDGET - MARINA/ORD AREA WATER BUDGET ZONE(1) 

Scenario: Baseline Climate, with projects, MO boundary conditions

DRAFT 

NET ANNUAL GROUNDWATER FLOWS(2) Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
Recharge (AFY) 3,020 605 0 1,627 1,104 6,356
Well Pumping (AFY)(3) 0 0 -1,364 -476 -2,648 -4,488
Net Cross-Boundary Flows (AFY) -1,118 -576 -250 810 -489 -1,623

Seaside Subbasin -18 -2 -3 1,283 -420 840
180/400 Subbasin -366 -656 -563 -1,813 -1,271 -4,668
Corral de Tierra WBZ 0 0 0 -202 1,174 972
Ocean -734 82 315 1,542 27 1,233

Presumed Freshwater -734 0 0 0 0 -734
Presumed Seawater 0 82 315 1,542 27 1,966

Salinas River Exchange (AFY) 0 0 0 0 0 0
Overlying Unit Exchange (AFY) 0 1,893 1,825 192 1,979 5,889
Underlying Unit Exchange (AFY) -1,867 -1,863 -198 -1,979 0 -5,908

CHANGE IN GROUNDWATER STORAGE Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
ANNUAL AVERAGE (AFY) 35 58 14 174 -54 226
50-YEAR CUMULATIVE (AF) 523 873 204 2,609 -816 3,393

Notes:
(1) Marina/Ord Area WBZ includes the Reservation Road portion of the Corral de Tierra Management Area.
(2) All values in acre-feet per year (AFY) unless otherwise noted.
(3) Includes 287 AFY of pumping from the Reservation Road portion of the Corral de Tierra Management Area.

Abbreviations:
AF   = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
MO = Measurable Objectives
WBZ = Water Budget Zone
WY  = DWR Water Year (October - September)

September 2021 1 of 1
EKI Environment Water, Inc.

B60094.03 



TABLE 6A-K
AVERAGE ANNUAL PROJECTED GROUNDWATER BUDGET - MARINA/ORD AREA WATER BUDGET ZONE(1) 

Scenario: 2070 Climate, no projects, MO boundary conditions

DRAFT 

NET ANNUAL GROUNDWATER FLOWS(2) Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
Recharge (AFY) 3,606 710 0 1,932 1,261 7,509
Well Pumping (AFY)(3) 0 0 -2,752 -954 -5,060 -8,767
Net Cross-Boundary Flows (AFY) -1,293 -537 633 2,908 -191 1,521

Seaside Subbasin -25 -3 -3 1,576 -512 1,033
180/400 Subbasin -464 -677 199 -363 -1,001 -2,306
Corral de Tierra WBZ 0 0 0 -225 1,289 1,063
Ocean -804 143 437 1,920 34 1,730

Presumed Freshwater -804 0 0 0 0 -804
Presumed Seawater 0 143 437 1,920 34 2,534

Salinas River Exchange (AFY) 0 0 0 0 0 0
Overlying Unit Exchange (AFY) 0 2,199 2,353 254 3,986 8,792
Underlying Unit Exchange (AFY) -2,192 -2,312 -225 -3,986 0 -8,714

CHANGE IN GROUNDWATER STORAGE Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
ANNUAL AVERAGE (AFY) 122 61 9 154 -4 341
50-YEAR CUMULATIVE (AF) 1,823 916 134 2,306 -62 5,117

Notes:
(1) Marina/Ord Area WBZ includes the Reservation Road portion of the Corral de Tierra Management Area.
(2) All values in acre-feet per year (AFY) unless otherwise noted.
(3) Includes 287 AFY of pumping from the Reservation Road portion of the Corral de Tierra Management Area.

Abbreviations:
AF   = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
MO = Measurable Objectives
WBZ = Water Budget Zone
WY  = DWR Water Year (October - September)

September 2021 1 of 1
EKI Environment Water, Inc.

B60094.03 



TABLE 6A-L
AVERAGE ANNUAL PROJECTED GROUNDWATER BUDGET - MARINA/ORD AREA WATER BUDGET ZONE(1) 

Scenario: 2070 Climate, with projects, MO boundary conditions

DRAFT 

NET ANNUAL GROUNDWATER FLOWS(2) Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
Recharge (AFY) 3,606 710 0 1,932 1,261 7,509
Well Pumping (AFY)(3) 0 0 -1,364 -476 -2,648 -4,488
Net Cross-Boundary Flows (AFY) -1,310 -675 -277 371 -671 -2,562

Seaside Subbasin -27 -3 -4 985 -668 283
180/400 Subbasin -466 -777 -636 -2,091 -1,309 -5,279
Corral de Tierra WBZ 0 0 0 -238 1,276 1,038
Ocean -817 106 363 1,714 30 1,396

Presumed Freshwater -817 0 0 0 0 -817
Presumed Seawater 0 106 363 1,714 30 2,213

Salinas River Exchange (AFY) 0 0 0 0 0 0
Overlying Unit Exchange (AFY) 0 2,176 2,101 437 2,075 6,790
Underlying Unit Exchange (AFY) -2,171 -2,145 -446 -2,075 0 -6,837

CHANGE IN GROUNDWATER STORAGE Dune Sand Upper 180-Foot Lower 180-Foot 400-Foot Deep TOTAL
ANNUAL AVERAGE (AFY) 125 66 15 188 17 411
50-YEAR CUMULATIVE (AF) 1,876 987 221 2,827 262 6,172

Notes:
(1) Marina/Ord Area WBZ includes the Reservation Road portion of the Corral de Tierra Management Area.
(2) All values in acre-feet per year (AFY) unless otherwise noted.
(3) Includes 287 AFY of pumping from the Reservation Road portion of the Corral de Tierra Management Area.

Abbreviations:
AF   = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
MO = Measurable Objectives
WBZ = Water Budget Zone
WY  = DWR Water Year (October - September)

September 2021 1 of 1
EKI Environment Water, Inc.

B60094.03 
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Detailed Cost Estimates 
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R1 - Winter Release with ASR and Direct Delivery 
  



Capital and Annualized Costs
Winter Release with ASR

(Preliminary Cost Estimate)

Line No. Description Units Total

1 Project Yield acre-feet per year 12,900

2 Facility Life years 25

3 Interest Rate % 6

4 Capital Cost $ $181,134,000

5 Cost Recovery Factor  -- 0.078

6 Annualized Capital Cost $ $14,170,000

7 Annual O&M Cost $ $5,223,000

8 Total Annualized Cost $ $19,393,000

9 Unit Cost $/AF $1,500

CAPITAL COSTS
Line No. Capital Quantity Unit Unit Cost Total Cost

10 180' Aquifer ASR Well Construction 8 EA $765,000 $6,120,000

11 400' Aquifer ASR Well Construction 8 EA $1,530,000 $12,240,000

12
Well Pumps, Motors, & Wellhead 
Infrastructure 16 EA $440,000 $7,040,000

13 Electrical and Instrumentation 1 LS $1,056,000 $1,056,000
14 Percolation Basins, Site Civil Work 16 25% $191,300 $3,060,800
15 Land Access 21 AC $45,000 $945,000
16 Distribution Pipeline (4 mile) 21,120 LF $650 $13,728,000
17 Filtration and Disinfection System 1 LS $70,000,000 $70,000,000
18 SubTotal $114,189,800

Line No. Markups Quantity Unit Unit Cost Total Cost
19 General Conditions 15% $17,128,500
20 Contractor Overhead and Profit 18% $20,554,200
21 Sales Tax 8.75% $2,997,500
22 Engineering, Legal, Admininstrative, Contingencies 20% $22,838,000
23 Bonds and Insurance 3% $3,425,700
24 Total Capital Cost $181,134,000

OPERATIONS AND MAINTENANCE
Line No. Description Quantity Unit Unit Cost Total Cost

25 Power 1 LS $1,607,300 $1,607,300
26 Treatment 1 LS $548,000 $548,000
27 Equipment Repair & Replacement 1 LS $864,000 $864,000
28 Operations Labor 1 LS $729,600 $729,600
29 Miscellaneous 1 LS $603,900 $603,900
30 Contingency 20% $870,600
31 Total O&M Annual Cost $5,223,000

NOTES:
1.  "Project Yield" based on: 49 CFS (22,000 GPM) and 36% facility up time, reflecting winter operation.
2.  "Facility Life" selected based on 25-yr anticipated life of extraction wells.
3.  "Interest Rate" selected within expected range for public-financing options.
4.  "Capital Cost" based on: construction of 8 ASR wells in the180-Foot Aquifer, 8 ASR wells in the 400-Foot Aquifer. 
Constrcution of a 23 MGD filtration/disinfection system for treating winter surface water flows prior to injection. 
5.  "Cost Recovery Factor" based on anticipated Facility Life and Interest Rate.
6.  "Annual O&M Cost" includes well and treatment facilities. 



Conceptual Cost Estimate

Project R1 Winter Release from Reservoirs -  Direct Delivery

Description Quantity Units Unit Cost Total Basis for Cost

Surface Water Treatment Plant 1 LS $19,480,000 19,480,000$      

For this project, MCWD would fund a portion of the overall infrastructure costs according to their 

share of the overall flow through a regional treatment plant. The overall infrastructure costs for a 

23 MGD treatment plant was assumed under the ASR component for $70 million. MCWD’s share of 

such a facility is assumed to be 6.4 MGD to produce 3,600 AFY of treated water, so the overall cost 

was converted to a $/AF unit cost and was used to estimate MCWD’s portion of the cost. Rounded 

up to the nearest $10,000.

Piping from Salinas River Diversion to SWTP at Armstrong 

Ranch
6,000 LF $310 1,860,000$         

20-inch diameter pipeline at $12/in-diameter foot plus 30% for various appurtenances ($310/LF). 

Rounded up to the nearest $10,000.

Piping from SWTP to MCWD Distribution System 10,000 LF $310 3,100,000$         
20-inch diameter pipeline at $12/in-diameter foot plus 30% for various appurtenances ($310/LF). 

Rounded up to the nearest $10,000.

Total Direct Costs 24,440,000$      

Contingency on Infrastructure Costs 30 % $24,440,000 7,332,000$         Based on a Class 5 level estimate for conceptual cost estimates (AACEI, 2019).

Soft Costs: Planning, Environmental, Permitting, Engineering, 

Legal, Mitigation, etc.
30 % $31,772,000 9,531,600$         Assumes 30% of capital costs

Contingency for Regional Coordination 5 % $31,772,000 1,588,600$         
An additional 5% contigency was added to account for coordination with regional stakeholders that 

would be involved in this project.

Capital Costs Subtotal (rounded up to nearest $100,000) 42,900,000$      

Annualized over 25 year period at 6% interest 3,355,926$        

Annual Operating Costs for SWTP 1 LS 500,000$               500,000$            

For this project, MCWD would fund a portion of the operating costs according to their share of the 

overall flow through a regional treatment plant. Operating costs for a 23 MGD treatment plant was 

assumed under the ASR component. MCWD's share of such a facility is assumed to be 6.4 MGD to 

produce 3,600 AFY of treated water, so the overall cost was converted to a $/AF unit cost and was 

used to estimate MCWD's portion of the cost. Rounded up to the nearest $10,000.

Annual Operating and Overhead Cost Subtotal 500,000$            

Total Annualized Cost 3,860,000$        per year over 25 years. Rounded up to nearest $10,000

Total 25-Year Average Cost Per Acre-Foot (3,600 AFY) 1,100$                per acre-foot. Rounded up to nearest $100

Abbreviations:

AFY: acre feet per year LS: lump sum

ASR: Aquifer Storage and Recovery MCWD: Marina Coast Water District

EA: each SWTP: surface water treatment plant

LF: lineal foot

References

AACEI, 2019. Recommended Practices and Standards , Association for the Advancement of Cost Engineering International, March 2019 Update.
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Total Costs
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R2 - Regional Municipal Supply 
  



Capital and Annualized Costs
Regional Alternative Water Supply Project 

(Preliminary Cost Estimate)

Line No. Description Units Total

1 Project Yield acre-feet per year 15,000

2 Facility Life years 25

3 Interest Rate % 6

4 Capital Cost $ $309,387,000

5 Cost Recovery Factor  -- 0.078

6 Annualized Capital Cost $ $24,203,300

7 Annual O&M Cost $ $11,874,000

8 Total Annualized Cost $ $36,077,300

9 Unit Cost $/AFY $2,405

CAPITAL COSTS
Line No. Capital Quantity Unit Unit Cost Total Cost

10 SWRO Facility 13 MGD $14,000,000 $182,000,000

11 Source Water Pipeline 58,080 LF $400 $23,232,000
12 Subtotal $205,232,000

Line No. Markups Quantity Unit Unit Cost Total Cost
13 General Conditions 15% $30,784,800
14 Contractor Overhead and Profit 18% $36,941,800
15 Sales Tax 8.75% $17,957,800
16 Engineering, Legal, Admininstrative, Contingencies 20% $12,313,900
17 Bonds and Insurance 3% $6,157,000
18 Total Capital Cost $309,387,000

OPERATIONS AND MAINTENANCE
Line No. Markups Quantity Unit Unit Cost Total Cost

19 Desalination O&M 13 MGD $913,400 $11,874,200

1 Total O&M Annual Cost $11,874,000

NOTES:
1.  "Facility Life" selected based on 25-yr anticipated life of extraction wells.
2.  "Interest Rate" selected within expected range for public-financing options.
3.  "Cost Recovery Factor" based on anticipated Facility Life and Interest Rate.



Capital and Annualized Costs
Regional Alternative Water Supply Project 

(Preliminary Cost Estimate)

Line No. Description Units Total

1 Project Yield acre-feet per year 15,000

2 Facility Life years 25

3 Interest Rate % 6

4 Capital Cost $ $65,257,000

5 Cost Recovery Factor  -- 0.078

6 Annualized Capital Cost $ $5,105,100

7 Annual O&M Cost $ $1,318,000

8 Total Annualized Cost $ $6,423,100

9 Unit Cost $/AFY $428

CAPITAL COSTS
Line No. Capital Quantity Unit Unit Cost Total Cost

10 Mobilization/Demobilization 1 LS $2,061,345 $2,061,345

11
Environmental and 
Stormwater

1 LS
$3,747,900

$3,747,900

12 Pipeline to Salinas 52,700 LF $400 $21,080,000
13 Pipeline to Salinas Hils 39,100 LF $300 $11,730,000
14 Distribution Pump Station 11.6 MGD $350,000 $4,060,000
15 Electrical, I&C 1 LS $609,000 $609,000
16 Subtotal $43,288,245

Line No. Markups Quantity Unit Unit Cost Total Cost
17 General Conditions 15% $6,493,200
18 Contractor Overhead and Profit 18% $7,791,900
19 Sales Tax 8.75% $3,787,700
20 Engineering, Legal, Admininstrative, Contingencies 20% $2,597,300
21 Bonds and Insurance 3% $1,298,600
22 Total Capital Cost $65,257,000

OPERATIONS AND MAINTENANCE

Line No. Description Quantity Unit Unit Cost Total Cost
23 Power 1 LS $664,780.25 $664,780
24 Labor 1 LS $180,000 $180,000

25
Equipment Repair & 
Replacement 1 LS $168,956 $168,956

26 Contingency 30% $304,100
27 Total O&M Annual Cost $1,318,000

NOTES:
1.  "Facility Life" selected based on 25-yr anticipated life of extraction wells.
2.  "Interest Rate" selected within expected range for public-financing options.



Capital and Annualized Costs
Regional Alternative Water Supply Project 

(Preliminary Cost Estimate)

Line No. Description Units Total

1 Project Yield acre-feet per year 15,000

2 Facility Life years 25

3 Interest Rate % 6

4 Capital Cost $ $70,623,000

5 Cost Recovery Factor  -- 0.078

6 Annualized Capital Cost $ $5,524,800

7 Annual O&M Cost $ $1,458,000

8 Total Annualized Cost $ $6,982,800

9 Unit Cost $/AFY $466

CAPITAL COSTS
Line No. Capital Quantity Unit Unit Cost Total Cost

10 Mobilization/Demobilization 1 LS $2,090,124 $2,090,124

11
Environmental and 

Stormwater
1 LS

$3,800,225
$3,800,225

12 Pipeline to Salinas 52,700 LF $400 $21,080,000

13 Pipeline to Salinas Hils 39,100 LF $300 $11,730,000

14 Pipeline to Marina 9,850 LF $300 $2,955,000

15 Distribution Pump Station 12.9 MGD $350,000 $4,515,000

16 Electrical, I&C 1 LS $677,250 $677,250
17 Subtotal $46,847,599

Line No. Markups Quantity Unit Unit Cost Total Cost
18 General Conditions 15% $7,027,100
19 Contractor Overhead and Profit 18% $8,432,600
20 Sales Tax 8.75% $4,099,200
21 Engineering, Legal, Admininstrative, Contingencies 20% $2,810,900
22 Bonds and Insurance 3% $1,405,400
23 Total Capital Cost $70,623,000

OPERATIONS AND MAINTENANCE

Line No. Description Quantity Unit Unit Cost Total Cost

24 Power 1 LS $742,310.45 $742,310

25 Labor 1 LS $192,000 $192,000

26
Equipment Repair & 

Replacement 1 LS $186,862 $186,862

27 Contingency 30% $336,400

28 Total O&M Annual Cost $1,458,000

NOTES:
1.  "Facility Life" selected based on 25-yr anticipated life of extraction wells.
2.  "Interest Rate" selected within expected range for public-financing options.



Capital and Annualized Costs
Regional Alternative Water Supply Project 

(Preliminary Cost Estimate)

Line No. Description Units Total

1 Project Yield acre-feet per year 15,000

2 Facility Life years 25

3 Interest Rate % 6

4 Capital Cost $ $84,315,000

5 Cost Recovery Factor  -- 0.078

6 Annualized Capital Cost $ $6,596,000

7 Annual O&M Cost $ $1,515,000

8 Total Annualized Cost $ $8,111,000

9 Unit Cost $/AFY $541

CAPITAL COSTS
Line No. Capital Quantity Unit Unit Cost Total Cost

10 Mobilization/Demobilization 1 LS $2,101,193 $2,101,193

11
Environmental and 
Stormwater

1 LS
$3,820,350

$3,820,350

12 Pipeline to Salinas 52,700 LF $400 $21,080,000
13 Pipeline to Salinas Hils 39,100 LF $300 $11,730,000
14 Pipeline to Marina 9,850 LF $300 $2,955,000
15 Pipeline to Castroville 29,500 LF $300 $8,850,000
16 Distribution Pump Station 13.4 MGD $350,000 $4,690,000
17 Electrical, I&C 1 LS $703,500 $703,500
18 Subtotal $55,930,043

Line No. Markups Quantity Unit Unit Cost Total Cost
19 General Conditions 15% $8,389,500
20 Contractor Overhead and Profit 18% $10,067,400
21 Sales Tax 8.75% $4,893,900
22 Engineering, Legal, Admininstrative, Contingencies 20% $3,355,800
23 Bonds and Insurance 3% $1,677,900
24 Total Capital Cost $84,315,000

OPERATIONS AND MAINTENANCE

Line No. Description Quantity Unit Unit Cost Total Cost
25 Power 1 LS $767,054.14 $767,054
26 Labor 1 LS $204,000 $204,000

27
Equipment Repair & 
Replacement 1 LS $194,211 $194,211

28 Contingency 30% $349,600
29 Total O&M Annual Cost $1,515,000

NOTES:
1.  "Facility Life" selected based on 25-yr anticipated life of extraction wells.
2.  "Interest Rate" selected within expected range for public-financing options.
3.  "Cost Recovery Factor" based on anticipated Facility Life and Interest Rate.
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R3 - Multi-benefit Stream Channel Improvements 
  



Multi-benefit stream channel improvements 
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M3 - Recycled Water Reuse Through Landscape Irrigation and Indirect Potable Reuse 
  



Conceptual Cost Estimate

Project M3: Recycled Water Reuse Through Landscape Irrigation and Indirect Potable Reuse

AWPF Expansion for Additional 827 AFY Landscape Irrigation

Description Quantity Units Unit Cost Total Basis for Cost

AWPF Expansion Construction Cost 1 LS $3,300,000 3,300,000$       

Costs for a 2,250 AFY expansion were presented in M1W Expansion Memo (M1W, 2018) based on a 

30% design that was prepared. Costs were revised based on the increase in ENR CCI for San 

Francisco from February 2018 to October 2019 (approximately 2.9%) and then converted to a $/AF 

unit cost. This unit cost was used to estimate MCWD's contribution for a capacity of 827 AFY. 

Rounded up to the nearest $10,000.

Recycled Water Distribution System Cost - - - -
Recycled water distribution system for delivering up to 1,427 AFY of recycled water for landscape 

irrigation is already under construction and thus not included within this estimate.

Total Direct Costs 3,300,000$      

Contingency on Infrastructure Costs 30 % $3,300,000 990,000$          Based on a Class 5 level estimate for conceptual cost estimates (AACEI, 2019).

Soft Costs: Planning, Environmental, Permitting, Engineering, 

Legal, mitigation, etc.
30 % $4,290,000 1,287,000$       Assumes 30% of capital costs

Capital Costs Subtotal (rounded up to nearest $100,000) 5,600,000$       

Annualized over 25 year period at 6% interest 438,070$          

Annual Operating Costs for AWPF Expansion and 1 LS 690,000$               690,000$          

Costs for operation of a 2,250 AFY expansion were presented in M1W Expansion Memo (M1W, 

2018). Operating costs were converted to a $/AF unit cost and used to estimate MCWD's share of 

contribution for a capacity of 827 AFY. Rounded up to the nearest $10,000.

Annual Overhead costs for AWPF Expansion 1 LS 120,000$               120,000$          

Costs for overhead of a 2,250 AFY expansion were presented in M1W Expansion Memo (M1W, 

2018). Operating costs were converted to a $/AF unit cost and used to estimate MCWD's share of 

contribution for a capacity of 827 AFY. Rounded up to the nearest $10,000.

Annual Operating and Overhead Cost Subtotal 810,000$          

Total Annualized Cost 1,250,000$       per year over 25 years. Rounded up to nearest $10,000

Total 25-Year Average Cost Per Acre-Foot (827 AFY) 1,600$              per acre-foot. Rounded up to nearest $100

Abbreviations:

AFY: acre feet per year gpm: gallons per minute MCWD: Marina Coast Water District

AWPF: advanced water purification facility LF: lineal foot

EA: each LS: lump sum

ENR CCI: Engineering News-Record Construction Cost Index M1W: Monterey One Water

Notes

(a) Increase for general conditions, contractor overhead and profit, and sales tax are included in capital unit costs and thus are not added separately.

References

AACEI, 2019. Recommended Practices and Standards , Association for the Advancement of Cost Engineering International, March 2019 Update.

M1W, 2018, Progress Report on Pure Water Monterey Expansion,  Monterey One Water, 10 May 2018.

Nellor et al, 2019, Final Engineering Report, Pure Water Monterey Groundwater Replenishment Project , Nellor Environmental Associates, Trussell Technologies, and Todd Groundwater, April 2019

Capital Costs (a)

Operating Costs

Total Costs
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Conceptual Cost Estimate

Project M3: Recycled Water Reuse Through Landscape Irrigation and Indirect Potable Reuse

2,400 AFY 180/400 Foot Aquifer Injection Alternative

Description Quantity Units Unit Cost Total Basis for Cost

AWPF Expansion Construction Cost 1 LS $10,930,000 10,930,000$    

Costs for a 2,250 AFY expansion were presented in M1W Expansion Memo (M1W, 2018) based on a 

30% design that was prepared. Costs were revised based on the increase in ENR CCI for San 

Francisco from February 2018 to October 2019 (approximately 2.9%) and then converted to a $/AF 

unit cost. This unit cost was used to estimate the cost of a 2,745 AFY expansion. Rounded up to the 

nearest $10,000.

Mobilization and Demobilization 5 % $16,983,216 849,161$          
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). For budgeting purposes, 

assumed same as M1W project.

General Site Work and Piping 1 LS $1,891,000 1,891,000$       

Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). Includes shoring, SWPPP, and 

traffic control. Costs for items such as paving and site preparation are assumed to be the same as 

the M1W project, but pipelines are assumed to be smaller as described in Section 3.2 of TM 3.

Injection Well Installation and Testing 5 EA $960,000 4,800,000$       
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). Assumes 560-foot borehole and 

550-foot deep well. 130-feet of screen.

Production Well Installation and Testing 2 EA $620,000 1,240,000$       
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018) and similar recent projects. 

Assumes 560-foot borehole and 550-foot deep well. 130-feet of screen.

Site Work at Each Well Site 7 EA $860,000 6,020,000$       

Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). Includes site improvements, well 

pads and pedestals, well pumps, and site piping. For budgeting purposes, assume same sizes as 

M1W project

Monitoring Wells 4 EA $100,000 400,000$          
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). Assumes 550-foot deep 4-inch 

monitoring well.

Backflush Basin and Associated Appurtenances 1 LS $15,000 15,000$            
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). For budgeting purposes, assume 

same size as M1W project (125-ft x 125-ft x 5-ft), and cut/fill can be balanced.

Electrical Building and Hydropneumatic Tank 1 LS $77,216 77,216$            
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). For budgeting purposes, assume 

same size as M1W project

Electrical, Instrumentation, and Controls for Wells 1 LS $2,360,000 2,360,000$       
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). For budgeting purposes, assume 

same size as M1W project.

Other Site Work (i.e. landscaping, road maintenance during 

construction, etc.)
1 LS $180,000 180,000$          

Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). For budgeting purposes, assume 

same size as M1W project

Purified Recycled Water Pipeline from AWPF to Injection 

Wells
23,760 LF $250 5,940,000$       

Assume 4.5-mile pipeline from AWPF to injection wells. Assumed maximum flow of 2,900 GPM. 16-

inch diameter pipeline at $12/in-diameter foot plus 30% for various appurtenances ($250/LF). 

Rounded up to the nearest $10,000.

Total Direct Costs 34,702,377$    

Contingency on Infrastructure Costs 30 % $34,702,377 10,410,713$    Based on a Class 5 level estimate for conceptual cost estimates (AACEI, 2019).

Contingecy for Electrical Connection with PG&E at Each Well 

Site
7 EA $200,000 1,400,000$       Assumes $200,000 per well site for connection and routing power lines to site.

Soft Costs: Planning, Environmental, Permitting, Engineering, 

Legal, mitigation, etc.
30 % $45,113,090 13,533,927$    Assumes 30% of capital costs

Capital Costs Subtotal (rounded up to nearest $100,000) 60,100,000$    

Annualized over 25 year period at 6% interest 4,701,426$       

Capital Costs (a)

AWPF Facility Expansion

Well Injection Facilities

Purified Recycled Water Pipeline
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Conceptual Cost Estimate

Project M3: Recycled Water Reuse Through Landscape Irrigation and Indirect Potable Reuse

2,400 AFY 180/400 Foot Aquifer Injection Alternative

Description Quantity Units Unit Cost Total Basis for Cost

Capital Costs (a)

Annual Operating Costs for AWPF, Injection wells, and 

Production Wells
1 LS 2,400,000$           2,400,000$       

Costs for operation of a 2,250 AFY expansion were presented in M1W Expansion Memo (M1W, 

2018). Operating costs were converted to a $/AF unit cost and used to estimate the cost of a 2,745 

AFY expansion. An additional 5% was also added to account for the operational cost of each new 

production well. Rounded up to the nearest $10,000.

Annual Overhead costs for AWPF, Injection wells, and 

Production Wells
1 LS 410,000$               410,000$          

Costs for overhead of a 2,250 AFY expansion were presented in M1W Expansion Memo (M1W, 

2018). Operating costs were converted to a $/AF unit cost and used to estimate the cost of a 2,745 

AFY expansion. An additional 5% was also added to account for the overhead cost of each new 

production well. Rounded up to the nearest $10,000.

Annual Energy Costs for Production Wells 1 LS 300,000$               300,000$          

Energy costs are based on 200 HP pumps and an electricity price of $0.185/KWH. Energy costs for 

AWPF and injection wells are included in operating costs listed above. Rounded up to the nearest 

$10,000.

Annual Operating and Overhead Cost Subtotal 3,110,000$       

Total Annualized Cost 7,820,000$       per year over 25 years. Rounded up to nearest $10,000

Total 30-Year Average Cost Per Acre-Foot (2,400 AFY) 3,300$              per acre-foot. Rounded up to nearest $100

Abbreviations:

AFY: acre feet per year gpm: gallons per minute MCWD: Marina Coast Water District

AWPF: advanced water purification facility LF: lineal foot

EA: each LS: lump sum

ENR CCI: Engineering News-Record Construction Cost Index M1W: Monterey One Water

Notes

(a) Increase for general conditions, contractor overhead and profit, and sales tax are included in capital unit costs and thus are not added separately.

References

AACEI, 2019. Recommended Practices and Standards , Association for the Advancement of Cost Engineering International, March 2019 Update.

M1W, 2018, Progress Report on Pure Water Monterey Expansion,  Monterey One Water, 10 May 2018.

Nellor et al, 2019, Final Engineering Report, Pure Water Monterey Groundwater Replenishment Project , Nellor Environmental Associates, Trussell Technologies, and Todd Groundwater, April 2019

SCI, 2018. Schedule of Values for Pure Water Monterey, Injection Wells Ph2 , SCI Specialty Construction, May 2018.

Total Costs

Operating Costs
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Conceptual Cost Estimate 

Project M3: Recycled Water Reuse Through Landscape Irrigation and Indirect Potable Reuse

2,400 AFY Deep Aquifer Injection Alternative

Description Quantity Units Unit Cost Total Basis for Cost

AWPF Expansion Construction Cost 1 LS $10,930,000 10,930,000$    

Costs for a 2,250 AFY expansion were presented in M1W Expansion Memo (M1W, 2018) based on a 

30% design that was prepared. Costs were revised based on the increase in ENR CCI for San 

Francisco from February 2018 to October 2019 (approximately 2.9%) and then converted to a $/AF 

unit cost. This unit cost was used to estimate the cost of a 2,745 AFY expansion. Rounded up to the 

nearest $10,000.

Mobilization and Demobilization 5 % $21,933,216 1,096,661$       
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018).  For budgeting purposes, 

assumed same as M1W project.

General Site Work and Piping 1 LS $1,421,000 1,421,000$       
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). Includes shoring, SWPPP, and 

traffic control. 

Injection Well Installation and Testing 5 EA $2,130,000 10,650,000$    
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). Assumes 1,510-foot borehole 

and 1,500-foot deep well. 270-feet of screen.

Production Well Installation and Testing 1 EA $1,270,000 1,270,000$       
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018) and similar recent projects. 

Assumes 1,510-foot borehole and 1,500-foot deep well. 130-feet of screen.

Site Work at Each Well Site 6 EA $860,000 5,160,000$       

Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). Includes site improvements, well 

pads and pedestals, well pumps, and site piping. For budgeting purposes, assume same sizes as 

M1W project

Monitoring Wells 4 EA $200,000 800,000$          
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). Assumes 1,500-foot deep 4-inch 

monitoring well.

Backflush Basin and Associated Appurtenances 1 LS $15,000 15,000$            
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). For budgeting purposes, assume 

same size as M1W project (125-ft x 125-ft x 5-ft), and cut/fill can be balanced.

Electrical Building and Hydropneumatic Tank 1 LS $77,216 77,216$            
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). For budgeting purposes, assume 

same size as M1W project

Electrical, Instrumentation, and Controls for Wells 1 LS $2,360,000 2,360,000$       
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). Reduced by 40% due to half as 

many wells and one-quarter as many monitoring wells.

Other Site Work (i.e. landscaping, road maintenance during 

construction, etc.)
1 LS $180,000 180,000$          

Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). For budgeting purposes, assume 

same size as M1W project

Purified Recycled Water Pipeline from AWPF to Injection 

Wells
18480 LF $250 4,620,000$       

Assume 3.5-mile pipeline from AWPF to injection wells. Assumed maximum flow of 2,900 GPM. 16-

inch diameter pipeline at $12/in-diameter foot plus 30% for various appurtenances ($250/LF). 

Rounded up to the nearest $10,000.

Total Direct Costs 38,579,877$    

Contingency on Infrastructure Costs 30 % $38,579,877 11,573,963$    Based on a Class 5 level estimate for conceptual cost estimates (AACEI, 2019).

Contingecy for Electrical Connection with PG&E at Each Well 

Site
6 EA $200,000 1,200,000$       Assumes $200,000 per well site for connection and routing power lines to site.

Soft Costs: Planning, Environmental, Permitting, Engineering, 

Legal, mitigation, etc.
30 % $50,153,840 15,046,152$    Assumes 30% of capital costs

Capital Costs Subtotal (rounded up to nearest $100,000) 66,400,000$    

Annualized over 25 year period at 6% interest 5,194,254$       

Capital Costs (a)

AWPF Facility Expansion

Well Injection Facilities

Purified Recycled Water Pipeline
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Conceptual Cost Estimate 

Project M3: Recycled Water Reuse Through Landscape Irrigation and Indirect Potable Reuse

2,400 AFY Deep Aquifer Injection Alternative

Description Quantity Units Unit Cost Total Basis for Cost

Capital Costs (a)

Annual Operating Costs for AWPF, Injection wells, and 

Production Wells
1 LS 2,400,000$           2,400,000$       

Costs for operation of a 2,250 AFY expansion were presented in M1W Expansion Memo (M1W, 

2018). Operating costs were converted to a $/AF unit cost and used to estimate the cost of a 2,145 

AFY expansion. An additional 5% was also added to account for the operational cost of each new 

production well. Rounded up to the nearest $10,000.

Annual Overhead costs for AWPF, Injection wells, and 

Production Wells
1 LS 410,000$               410,000$          

Costs for overhead of a 2,250 AFY expansion were presented in M1W Expansion Memo (M1W, 

2018). Operating costs were converted to a $/AF unit cost and used to estimate the cost of a 2,145 

AFY expansion. An additional 5% was also added to account for the overhead cost of each new 

production well. Rounded up to the nearest $10,000.

Annual Energy Costs for Production Wells 1 LS 370,000$               370,000$          
Energy costs are based on 250 HP pumps and an electricity price of $0.185/KWH. Energy costs for 

AWPF and injection wells are included in operating costs listed above.

Annual Operating and Overhead Cost Subtotal 3,180,000$       

Total Annualized Cost 8,380,000$       per year over 25 years. Rounded up to nearest $10,000

Total 30-Year Average Cost Per Acre-Foot (2,400 AFY) 3,500$              per acre-foot. Rounded up to nearest $100

Abbreviations:

AFY: acre feet per year gpm: gallons per minute MCWD: Marina Coast Water District

AWPF: advanced water purification facility LF: lineal foot

EA: each LS: lump sum

ENR CCI: Engineering News-Record Construction Cost Index M1W: Monterey One Water

Notes

(a) Increase for general conditions, contractor overhead and profit, and sales tax are included in capital unit costs and thus are not added separately.

References

AACEI, 2019. Recommended Practices and Standards , Association for the Advancement of Cost Engineering International, March 2019 Update.

M1W, 2018, Progress Report on Pure Water Monterey Expansion,  Monterey One Water, 10 May 2018.

Nellor et al, 2019, Final Engineering Report, Pure Water Monterey Groundwater Replenishment Project , Nellor Environmental Associates, Trussell Technologies, and Todd Groundwater, April 2019

SCI, 2018. Schedule of Values for Pure Water Monterey, Injection Wells Ph2 , SCI Specialty Construction, May 2018.

Total Costs

Operating Costs
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Conceptual Cost Estimate

Project M4: Drill and Construct Monitoring Wells

Description Quantity Units Unit Cost Total Basis for Cost

400-Foot Aquifer Monitoring Wells 2 EA $100,000 200,000$          
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). Assumes 550-foot deep 4-inch 

monitoring well.

Deep Aquifer Monitoring Wells 1 EA $200,000 200,000$          
Based on Pure Water Monterey Winning Bid Schedule (SCI, 2018). Assumes 1,500-foot deep 4-inch 

monitoring well.

Total Direct Costs 400,000$         

Contingency on Infrastructure Costs 30 % $400,000 120,000$          Based on a Class 5 level estimate for conceptual cost estimates (AACEI, 2019).

Geochemical Analysis of the Deep Aquifers 1 LS $250,000 250,000$          Based on cost estimates for similar projects

Soft Costs: Planning, Permitting, Engineering, Legal, 

mitigation, etc.
30 % $770,000 231,000$          Assumes 30% of capital costs

Capital Costs Subtotal (rounded up to nearest $100,000) 1,100,000$       

Abbreviations:

AFY: acre feet per year

EA: each

LS: lump sum

MCWD: Marina Coast Water District

Notes

(a) Increase for general conditions, contractor overhead and profit, and sales tax are included in capital unit costs and thus are not added separately.

References

AACEI, 2019. Recommended Practices and Standards , Association for the Advancement of Cost Engineering International, March 2019 Update.

SCI, 2018. Schedule of Values for Pure Water Monterey, Injection Wells Ph2 , SCI Specialty Construction, May 2018.

Capital Costs (a)
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Attachment 1. Preliminary Opinion of Probable Cost

1 of 1

Capital and Annualized Costs
Corral de Tierra - Project 3, Check Dams Along Streams

(Preliminary Opinion of Probable Cost)

Line No. Description Units Total

1 Project Yield acre-feet per year 150

2 Facility Life years 25

3 Interest Rate % 6

4 Capital Cost $ $5,143,000

5 Cost Recovery Factor  -- 0.078

6 Annualized Capital Cost $ $402,300

7 Annual O&M Cost $ $22,000

8 Total Annualized Cost $ $424,300

9 Unit Cost $/AFY $2,830

CAPITAL COSTS
Line No. Capital Quantity Unit Unit Cost Total Cost

10 Mobilization/Demobilization 1 LS $110,000 $110,000

11 Environmental and
Stormwater 1 LS $319,000 $319,000

11 Earthwork/Site Preparation 1 LS $379,000 $379,000

12 Channel Erosion Control
Lining 1 LS $57,000 $57,000

13 Rubber Dam 1 LS $1,060,000 $1,060,000

14 Check Dam Support Building 625 SF $150 $93,750

15 Electrical, I&C 1 LS $288,000 $288,000
16 Land Acquisiton 10 AC $64,000 $640,000
17 Subtotal $2,946,750

Line No. Markups Quantity Unit Unit Cost Total Cost
18 Plumbing Appurtenance Contingency 30% $346,000
19 General Conditions 15% $442,000
20 Contractor Overhead and Profit 15% $442,000
21 Sales Tax 9.25% $81,800
22 Engineering, Legal, Admininstrative, Contingencies 30% $884,000
23 Total Capital Cost $5,143,000

OPERATIONS AND MAINTENANCE
Line No. Description Quantity Unit Unit Cost Total Cost

24 Power 1 LS $600 $600
25 Labor 1 LS $9,600 $9,600

26
Equipment Repair &
Replacement 1 LS $5,200 $5,200

27 Miscellaneous Allowance 1 LS $1,100 $1,100
28 Contingency 30% $5,000
29 Total O&M Cost $22,000

NOTES:
1. "Project Yield" based on: Assumed recharge of 150 AFY equivalent to 60% of the runoff volume from a 2-year,
24-hour event.
2. "Facility Life" selected based on 25-yr anticipated life of facilities.
3. "Interest Rate" selected within expected range for public-financing options.
4. "Capital Cost" excludes additional treatment costs.
5. "Cost Recovery Factor" based on anticipated Facility Life and Interest Rate.
6. "Annualized Capital Cost" based on facility life and interest rate.
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Attachment 1. Preliminary Opinion of Probable Cost

Capital and Annualized Costs
Monterey Basin - Project No. 8, Toro Park Water Reclamation

(Preliminary Opinion of Probable Cost)

Line No. Description Units Total

1 Project Yield acre-feet per year 232

2 Facility Life years 25

3 Interest Rate % 6

4 Capital Cost $ $28,635,000

5 Cost Recovery Factor  -- 0.078

6 Annualized Capital Cost $ $2,240,100

7 Annual O&M Cost $ $486,000

8 Total Annualized Cost $ $2,726,100

9 Unit Cost $/AF $11,750

CAPITAL COSTS
Line No. Capital Quantity Unit Unit Cost Total Cost

10 Mobilization/Demobilization 1 LS $719,000 $719,000

11
Environmental and 

Stormwater
1 LS $1,307,000 $1,307,000

12 Tertiary Treatment Plant 1 LS $4,351,000 $4,351,000

13 Reclaimed Water Lift Station 1 LS $345,000 $345,000

14 Treated Water Storage Tank 1 EA $450,000 $450,000

15 Pipeline 30,900 LF $250 $7,725,000

16 Electrical, I&C 1 LS $199,000 $199,000

17 Land Acquisiton/Easements 1 LS $211,000 $211,000

18 Subtotal $15,307,000

Line No. Markups Quantity Unit Unit Cost Total Cost
19 Plumbing Appurtenance Contingency 30% $3,861,000
20 General Conditions 15% $2,296,000
21 Contractor Overhead and Profit 15% $2,296,000
22 Sales Tax 9.25% $283,200
23 Engineering, Legal, Admininstrative, Contingencies 30% $4,592,000
24 Total Capital Cost $28,635,000

OPERATIONS AND MAINTENANCE
Line No. Description Quantity Unit Unit Cost Total Cost

25 Power 1 LS $21,400 $21,400
26 Tertiary Plant Operations 1 LS $30,300 $30,300

27

Labor (Tank, Pipeline, Pump 

Stations) 1 LS $288,000 $288,000

28

Equipment Repair & 

Replacement 1 LS $34,000 $34,000
29 Contingency 30% $112,100
30 Total O&M Cost $486,000

NOTES:
1.  "Project Yield" based on: Beneficial reuse of treated wastwater flows to Toro Park WWTP, estimated at 232 AFY in 

Wallace Group memorandum, Corral De Tierra Subarea Water and Wastewater Usage Analysis (March 2021).

2.  "Facility Life" selected based on 25-yr anticipated life of facilities.
3.  "Interest Rate" selected within expected range for public-financing options.
4.  "Capital Cost" excludes additional treatment costs.
5.  "Cost Recovery Factor" based on anticipated Facility Life and Interest Rate.
6.  "Annualized Capital Cost" based on facility life and interest rate.

1 of 1
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Attachment 1. Preliminary Opinion of Probable Cost

1 of 1

Capital and Annualized Costs
Corral de Tierra - Project 2, Upper Corral de Tierra Artesian Well and Lower Corral de Tierra Recharge

(Preliminary Opinion of Probable Cost)

Line No. Description Units Total

1 Project Yield acre-feet per year 160

2 Facility Life years 25

3 Interest Rate % 6

4 Capital Cost $ $13,275,000

5 Cost Recovery Factor  -- 0.078

6 Annualized Capital Cost $ $1,038,500

7 Annual O&M Cost $ $9,000

8 Total Annualized Cost $ $1,047,500

9 Unit Cost $/AFY $6,550

CAPITAL COSTS
Line No. Capital Quantity Unit Unit Cost Total Cost

10 Mobilization/Demobilization 1 LS $297,000 $297,000

11 Environmental and
Stormwater 1 LS $863,000 $863,000

11 Earthwork/Site Preparation 1 LS $19,000 $19,000

12 Recharge Basin Inlet
Structure 1 LS $16,000 $16,000

13 Pipeline 20500 LF $225 $4,612,500
14 Extraction Well 1 LS $207,000 $207,000
15 Surge Tank 1 LS $137,000 $137,000
16 Electrical, I&C 1 LS $86,000 $86,000
17 Land Acquisiton 15.7 AC $64,000 $1,004,800
18 Subtotal $7,242,300

Line No. Markups Quantity Unit Unit Cost Total Cost
19 Plumbing Appurtenance Contingency 30% $1,487,000
20 General Conditions 15% $1,086,000
21 Contractor Overhead and Profit 15% $1,086,000
22 Sales Tax 9.25% $201,000
23 Engineering, Legal, Admininstrative, Contingencies 30% $2,173,000
24 Total Capital Cost $13,275,000

OPERATIONS AND MAINTENANCE
Line No. Description Quantity Unit Unit Cost Total Cost

25 Power 1 LS $0 $0

26
Labor (Well Facility,
Recharege Basin) 1 LS $4,000 $4,000

27
Equipment Repair &
Replacement 1 LS $2,500 $2,500

28 Miscellaneous Allowance 1 LS $500 $500
29 Contingency 30% $2,100
30 Total O&M Cost $9,000

NOTES:
1. "Project Yield" based on: 100 gpm well capacity producing a mean of 160 AFY.
2. "Facility Life" selected based on 25-yr anticipated life of facilities.
3. "Interest Rate" selected within expected range for public-financing options.
4. "Capital Cost" excludes additional treatment costs.
5. "Cost Recovery Factor" based on anticipated Facility Life and Interest Rate.
6. "Annualized Capital Cost" based on facility life and interest rate.
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